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YJ a the P2zaCical Navigation of my very _  * 
good Kring, CRRe 7 one =4Þ 
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| * 7”OurBook (kind Sir) I have perus'd,  and-find 
& | - . Rich Argumeats of an ingenious Mind ; LOST: 
| | at for our Good your Talent will not hide, oy 7 


t build a*Zz2hr- Houſe, Mariners'to guide. © 
nat other&have in mighty Volumes done, 
"ou neatly here have couched all inone; 
:t is your BagK to no great Volume grown, 
10 grac'd witIarn'd Additions of your own. 
-x me to praiſe your Work, might be my blame, 
> caring my Meanneſs might diſpraiſe the ſame. & 
- u want not learned Pens in lofty Verſe, "£325, i 
"=. ur well-deſerved Pratffesto rehearſe, nr HEY 
2A -«4an Artifts, Men obſcure (and ſuch amT) Xo 
_==*. «aght t'wiſh and pray for. your Proſperity. 
{= 2 rouſe (for once) ws. humble Muſe, and let NCR 
own the Flagelet, fit Fra 
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> ©: 16 Country Oat-Pipe c 

” dis but fitting Cfith your Pains in this 

" "4 City 6nd to Country uſeful is) 

Jat City-Poetry, and Country-Lays, W 

"ith 1 Conſent ſhould eccho forth your Praife, j 

| hodoth ' qrns our Work, ſhall ſurely find, \ 

' "he Subje&t handled well, and well-defign'd, [ 

au much haye done in little ; here we find WW 

| hat in this Art may pleaſe « curious Mind, 

| : he Loygitude excepted : but if we 

. * ur Rules obſerve, obtained it may be 

J -.r uſe ſufficient ; but the ſame to get 

+ ith certainty, is not diſcovered yet; mm 
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Which rare Performance, if that any can _ 
; Make plainly out, I wiſh yoube the Man. SY 
+ * But ſtay, my Muſe, be ſhort and not forude ; ©: 
+, Pllonly wiſh you well, and fo conclude. 

| May theſe your Labours (as they profit all) _ 

: ; Torn to your Profit, and your Good withal. . 
'*! + May no baſe Plagiary arrogate © | 
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*. _  CAs famous * Wright, andreverend Þ Ward doug * MY 
+. +  TaſcribetoStrangers what. you have ſet forth, © — 2 
'is. ' DetraQting ſo from their and yourtrue Worth. EEf--- 

8 ; May you-encouraged be, as Reaſon is, = : 
%; - . To publiſh more ſuch uſeful Works as this. 

7 _ * May. yoube happy ever inthe End : 

"Thus prays your humble Servant, and your Friend, 
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Page 236 
A Table of Meridional Parts, to every Degree and Minute. F 2302 ,Þ 
Tables of the Sun's Place and Declination,qwith a ofeful Kalender. 311 | 
A large Traverſe-T able, ſhewing the Latitude and Departure for 
every Buarter- Point of the Compaſs, and ts any Diſtance, = 
not exceeding t0000 Miles or. Leagues. "333 
Their Uſe in Navigation, eſpecially in a Travtrſe, and in a Sta- © © 
' Reckoning or Journal. 1 = 340 2 
Tha Manner of keeping a Fournal at Sea. Ex 342: 7 
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Advertiſement. 


N Preſcot-Street in Goodmans- Fields, are taught 
theſe Mathematical Sciences : Yiz. 4rithmetick, 
Geometry, Algebra, ' Trigonometry, Navigation, Aſtro- 
nomy, Surveying, Gauging, Dialling, wa ren, 
and Gunnery ; Tikewil the Uſe of the Globes, 
and other Mathematical Inftruments; the Proje&ion 


of the Sphere, and other Parts of the Mathematicks. 
By JOHN: COLSON, 
; +Who formerly lived in Marſh-Yard in Wapping. 


Raced 


. ; 
f | 
_—— 
L ; ES 
—_ wy . - 


. employs the Mariners Compaſs and Lead, as the chief 


tical Navigation: | 


OR AN 


Introd auction to the whole Art. 


CHAP. L 
A Preliminary Diſcourſe of N; avigation 
and Arithmetick. 
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SECT. IT. 
"Of the Preliminary Diſcowſe of Navigation 


AVIGATION (tar uſeful rem of the. Mathematichs) 
is a Science which has been highly valued by the Antients, 
eſpecially by our Anceſtors ry this Iſland ; it being indeed 
the Beauty and Bulwark of. E "gland, the Wall ed Wealth 

of Brin, and the Bridg nov Joins | it to the Univetſe. 


| Is conſis of two general Parts. ol A 


IS 


bo C SF wy 


F wt, That which may be called-the  Dome#tick, or more aug. 
Navigation, (I mean Coaſting, or Sailing along the Shore.) | This Part” 


and for an Introduction of this kind, I refer "yOu to my. Book,- 


38 
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Ee Thi Engliſh Pilot, and. Kos: tuls, - th \Yea-Coals, petkes 
Sou Sands, Rocks, and . Bays, Roads, Har 
Rivers, and {ng in moſt of the known Parts of the World : Being _ . 

N at Dra atsandl Deſcriptigns,- .colle&ed-fcorn che-. 
[ bq our be Nemigators ; the like. .ngt. kprera re 


| * ol di 2727 Mm 
' _— Secondly, which may more properly bear the Name, and prin- 
| _ cipally deſerves to. be entituled the Arr of Navigation, is that part 
2 which guides the Ship in her Courſe through the Immenſe Ocean,go any 
7 part of the known World 3; which cannot be done, unlels it bedetermin- 

| ed in what Place the Ship is at all times, both in reſpe& of Latitade 
and Longitude; this being the principal Care of a Navigator, and the 
Mafter-piece of Nautical Sciente. 


To the commendable Accompliftment of which Rnowlecng, theſe four 
Things are ſubordinate Requiſnes : 


Arithmetick, 
Geometry, | 
Trixonometry, and © 

, The Doctrine of the Spheres. 


Of the firſt of which. (namely Arithmetick) 1 ſhall give you a brief 
Specimen. 

Arithmetick is the Art of Numbring, from the Greet: Word Arsthmos, 
which ſignifies Number 3 and in it there are five eſpecial Parts, viz. 


| } Numer ation, Addition, In; NOMINEE Moy wal Diviſion, Of 
| whicb.in Order. t | | 
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"of NUMER ATION. 


Nm teaches how to ſet' down any Number pohen or pro- 
oo and ty read it truly when written, 


To whic ou are to obſerve, That Numben ate common 
ney _ Figures, .. : F 


9 1 HT” 


Ando which is called a Cyphery (and by ſome a Nought) becauſe of | 3 
it ar Ts nothing, yet encreaſes- the Value- of ackey [on that Y 
"ſtand behind ity for every Figure augments its Value according 
tothe Place it aappons in, except the firſt :: And arc reckoned from the 
_  Right-hand untothe Left, (andthe Reaſon is, becauſe this Art'of Num- 
\  bering was firſt taught by the Oriental Nations, whoſe Languages are 
read that way) ſo that the Figure that ſtands fartheſt to the Right-hand 
is faid to be inthe firſt place, the next to that to be in the ſecond place, 
and ſaof the reſt. HY | | 
 AnyFof the nine Figures in the firſt place ſignifies only its ſingle Value ; 
in the ſecorid place, as many Tens as its.own ſimple Value ; in the third 
place,. ſo many Hundreds 3 in the fourth place, ſo many Th 


Ut ouſands 3 in . 
che fifth place, ſo many Ten Thouſands ; the in fixth place, ſo many 
Hundred Thouſands and in the ſeventh place, ſo many Millions 3; as + 
raay appear in this following Table, »_ | pf "Foy: 


Units maansEbryktcs | => 
Tens "a mAg rt = 
Hundreds = weaawmor ©» 
| Thouſands =" 0 m\ + is _ 

Ten Thouſands = naw nm 3 

Hundred Thouſands = « a & 
Millions En: mi A. 0 Ry 
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5 7 Dalition is the putting together,of. two or more Numbers into one 
| of A Sum; fo that the total Valcoof them all may be diſcovered, \ . 
DOUEY c Exumple 1. Of Ther afrine NANG: 
Lv Suppoſe there were" a Squadrow of Men of War: of/five Ships, de- 
nil Caccordin to the quantity of Men in each Ship) how many Men 
therwgare In the whole Squadron ? | p | 
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SIONIESE ...__ A 
| Aboard aDdther, ———— ——— 450 
- tc wwe tg —_ — oc : 
Aboard another, — <— —— whore meyer OP 3 
Aboard'the left, —————m em emu moe ———_ — 10... 8 
+ There are in the Squadron —— — — — ————— 1700 


eames 


A To add theſe together, begin at the firſt Row on the Right-hand,” and 4 
ſay 8.and 2 is 10, ſet down © under the firſt ; then | carry the 1 which 4 
ſtands for to) to the next Row, and ſay 1 and 1 is2, and7isg, and + 
G's 15, and 5 is 20; then ſet down 0 under the ſecond Row, and carry 
2 the'2, which is 20, to the next Row, and ſay 2 and. 1is 3, and 2 is 5, 
_ is '8, and 4 is 12, andgis17 , which 17 ſet down under « 

+ wk and the Sum is 1700, the Number of Men in the whole _ 
uadron, '1 

: ; Example 2. of Pounds, Shillinge, Pence. 4 
Now if you would know how much Money all the Captains Pay 7 
comes to for one Month. A 
Suppoling that the Captain of the greateſt Ship / =©«. & 43 
per Month wa — — [O-—— Og——O) 3 

The Captain of the other Ship — ——— — 08 ——10-—o080 :' 
The Captain of the other ——— —— -—07 —— 10-—00 
The Captain of the other 
The Captain of the laſt —— —— —— — -——05 ——00--—@0 


© bh, 31s 
| The Queſtion is, How mach Money it amannty to 1. PA 
for 1 Month ? Anſwer ———— — —————7-—— 10-00 


| To effet which you muſt begin at the Row of Pence, and ſeeing 
there is no Pence in the whole Row, you muſt ſet down co under the 
w of Pence. Then proceed to the Row of Shillings, and add up the 
| in that Row which amounts: to 30 Shillings ; ſet down the 
10 Shillings uniſer the Row of Shillings, and carry the 20 Shillings, or © 
_ - onerFound, 'to the Row of Pounds, and ſay 1 and'5/is 6,'and 6.is't2, _ 
- and7 is 19, and8 is 27, and 101837, which 37 ſet down: under the © } 
 Rowof Pounds; andthe whole Sum amounts to-Thirty ſeven Pounds, 
>. * Ten Srilboge, the Sum of all the Captains Pay for one Month. al 
Ate & 71 +, 08 $08 Ret 74 | 75 A , | | £ : 
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' OUltraft;on (commonly called .Suhfraftion) is a Rule that teaches 
4 gd how to take any leſſer Number outof. a greater, ſo as to-know how 
| h I mains. | | ' rs 
IS Set down your greater Number, and under that your ſmaller, Units 
- under Units, Tens under Tens, &'c. and ne each Denomination 
anſwering to.its kind, as Pence under Pence, Shillin 


d Pounds under Pounds, | | | 
gh Dn a Line under them, and begin at theRight-hand, and take the 


leſſer Number out of the greater, and ſet-down what remains under the 


Line, | 
po If any Figure of the ſmaller Number happen to be bigger than that 


it, then you muſt borrow a Unit from the next Place, or higher De- 
«nary - added to the leffer Figure, ſubtraQtin from t at Sum, 


C 


nomination, to 
' and ſubſer the Remainder 4 which Unit muſt be added to the next 


place, or Denomination to be ſubtrated z, as will appear in the Example 
| Hah Example, | ; 


at ſeveral Times ——————— 125 —17——04 


' There remains dite ————————— [70——18—oz - 
«The Work is thus performed z. begin with the Row'of Pence, and fay 


4 from 6, and there remains z 3 then.go to the Row of Shillings; and ſay 


17 from 15 I cannot take, then you muſt borrow 20 Shillings from the 


Row of - Pounds, and fay 17 from 35, and there remains 18, which 18. 


ſet under the Row of _— en proceed to the, Row of Pounds, 
and fay,1 that I borrowed and 5 is 6,6 from's and there remains 0, which 


© ſet under the fit Row of Pounds and proceed to the next, and fay, _ 


g5 uuder Shillings, 
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_ 2 from 9 andthere remains 7 ;/ which 7 ſetunder the ſecond Row, and; » 


proceed to the third Row, and. fay 1 from 2 and there remains 1 3 then-.*.'* > 


is the Queſtion finiſhed,' and there remains 170 1b. 18 s, 2 d. unpaid. 
And the Queſtion ſtands thus, _ » Yar d. 


Now o-prove whether the Queſtion is truly 296—1J—> 06 "i : 
. . wrought,add the Remainder and the lower 125——17——=g04..; 
ey together z and if the total of that T7. Ea. | 


Numt 
©  * Addition be the fame with the upper Num- 
-, "ber, then is the Workright, ih 
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1 Opin teaches how-to- encreaſe the greater of two \Nanis- 
bers given, as often as there: are Units in- the leffer-and- 
ſerves inſtead of - many Additions. . 
2. In Multiplication there ate three Parts. 
1. The Mul or Number to be multiplied. 
2. The Multiplier, or Number by which it s multiplied. 
3- The Product made-by the Motiplication... p 


7.92 "Mulcipl icand: 

32 Maltiplier. 4 

- "2M 
| Eeorqon cat make any progreſs inthis — 2376 = 

-/ Bute, you-muſi Par Pay. et the-fol- 25344 Produd... 


owing Table by Heart. .. 


4 
—_——__ 
—"— 
—_—— 


wy 5 "Me uy 


= 
© 


CT SY” 


{ofa[+|w[v|-| | 
iS) 


__ 


_ 


| © |<] wv 


[$1S] 


CO Ir _ 


© [oojpu[.[w[v{-]=| 


*Suppoſe'T would multiply 7 times 9 3 look on the Tefts de of the Ti 

ble for 5, and on the topof the Table for 9, and in the Angle of meeting 

(in the Column next the right-hand) you will tind 63, the Auſwer of 
E. |  Oneſtion 1, > 


Suppoſe thee are 1700 private Seaimen in a Squadron of Ships, and | 

they have 23 Shillings per Month 3 How, much Money will pxy 5s for 
one Month ? Set your-Numbers thus, the greater Namber uppermolt, 
1700 Multiplicand. ”}ÞþÞþ CO: © 

23 Mulcipli = 

5100 NS: 

3400 . | | 

39100 Shillings, the Anſwer of the Queſtio 


- Multiplicand, and fay 3 
_ under the x5 then have 


- 


' In 235 Degrees, How many Minutes? 235 


ultiply the Degrees by 60, the "60 
. Nur ofinutes in one Degree, 14100 Minutes; "8 


Nav; For « Contraction in this Rule, if any Number Is given cobe =, 
multiplied by 20, 100, or 1000, It is but adding ſo many Cyphers to by, 
the Number given, and that will be the Product, As thus, * AY 
If 232 be multiplied by 10, it will produce 2320 z by 109, 25200 z 

by 1000, it will WW Y_S00G EY p 
2 
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 _ 8RCT. VL. 
of DIVISION. 


D'%: teacheth to find how many times a leſſer Number js contains 

in a greater, and ſhewing'what remains, ſup ying the uſe of 
many. S1 ». It conſiſts of three Parts, Dividend, Diviſor, and 
Quotient: The Dividend is the Number to be divided : The Diviſor is 
the Number to divide by, which is always leſſer than the Dividend, 
The Quotlent is the Sum produced, by (hewing how many times the 
Diviſor is contained in the Dividend, And if any thing happen to remaln,, 
it is called the Remainder, 


Example 1; 
| x Dividend. 
| Diviſor > 5 oh Quotient. . 


| IO 


4 2 Remainder. -. 


Suppoſe 4684.4. is to be. divided "24 MA5 how = 
cach Man's Share come to ? __ ” : = "thi 


Set your Numbers in order as you ſee in the following Work, (which 


is the eaſieſt Way of. Diviſion in my. Opinion). to prevent 
che Figures, and it will Gand "hy Coos) 0 prevent ſcratching of 


* 


*+ -Dz.. is F. 


Example 2. y | 
Diviſor $4432 (86 $6 Quotient.. 


Dividend. 


36 
js”... 20 
40 
+» The Shillings in one Pourid 
—\o0-7. Remainder into $h 
44), (is 


the» 


hr 


2.60. 
216 


is The Pence in _——_ the Remaind-- 
S. ek ' * \. 


ot Te E 


y The Faithings in a Penny, to reduce -it irito- 


eG "— FO” 


| 


t 4 
- 
£ 


So chat if if 4684 th. is to bedividedamongft 45 Men, tire coming - i 
to each Man's Share 86 T6. 14 5.9 4; 3 qs.;a5' gt appear by the Work. "2M 

Note; That the beſi Proof of-Divition is by Multiplication ( thus;) « .. © + 
Multiply the Quotient by the Diviſor,- and add, the Metnalndee (if any 
be) 3 and if the Produt be-the ſame with the Dividend, then is the - 
Work right, otherwiſc there is: ſome M. iſtake. | 


'- -SBCT. VIE 
Of the Rule of THREE. 


"He Rule of Three (for its. excellent Uſe called the Golden "Rule)- 
VORI m_ three Numbers given, .to find-a fourth.in pro- 
Fortin» : 
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/ » - _ ; portion thereunto, which is done by muleiplying the ſecond and third © 


Nurnibers together, and dividing the Product by the firſt ; and the Qu» 
tient of the ſaid Diviſion is the Anſwer of the Queſtion. Es LUBR 

As if 25 Tuns of Wine coft 800 i6. What ſhall 35 Tuns coſi ? © 

Here Note; That the firſt Number and the third muſt always be of the 
fame Denomination. As ifone be Pounds, Pence, Yards, -Tuns, Hours, 
Men, &c. fo reſpectively muſt the other be: and rhe like is to be. un- 
. daltood by the ſecond and the. fourth, as in the following Numbers, 
: which are thus diſpoſed. | | 


Tuns  Pounids Tas 


25 —— 800——- 35 


This Rule is performed (after an apt diſpoſal of the Terms) by AMwl- 
 tiplication and Diviſion. But note that this Rule hath cwo Varieties, 
VIZ. Dire& and Reverſe. Now for the proper diſpoſing the Terms in 

any Queſtion propounded, it is neceſſary to give a general Rule to know 
- whether the Queſtion muſt be wrought by the dire& Rule, or the Re- 
verſe ; which is this : When in the Queſtion more requires more, or leſs 
. requires leſs: As in this Queſtion . 

If 25 Tuns of Wine coft 800 16. What will 35 Tuns coſt? Here it 
is evident that the third Term is more than the firſt, and therefore re- 
quires more, So in this Queltionz be Ee 

If 750. th. give 45 th. Intereſt for a Year, What ſhall: 50 th. give ? 
Here *tis plain that 50 tb.” is leſs than 750 ih. and requires leſs Intereft. 
Therefore both and all ſuch like ns, - maſt. be t by 


- eharr do tnrhyrar-c = lainly thus ; M 
; 280004 which being divide 
4 Tuns will coft 2120 


_ © And foin theſecond Example: Maltiply « 50 by 45; it wk 2250, + 
which divided by 750, the Quotient is 3 ; which ſhews that the lritereſt 
of 5o 1b. for a Year is 3 i. 

The Operation. 
ib ib th. 
75$0———45——-50 


PE. - 
7510) 22510 (3 is. | 
* The Ruleof: Three Reverſe is to be uſed, .when in the third Nu 


Ty _ In Months? 
MW... ng this dtto ba the ou mult note mY 
tot to "ft Number in In tho Wor the middle 4 
mw NR always be of the fame Denomination with that which ls. ; 


ſought, And the hath. th pat In order ſtand thus 1 


_ Months - Plonurt Menthi, 


" - ps of a Meer - ————_ —_ 
_— LR: : _ 


Wis. plain leſs ulces more, TE" is 1ef Time more Hands; 
nr: it Feaſt ” poor the Rule Reverſe, and accordingly you 
may multiph 24 by 16, and divide-the Product by 44 the Quotient is 
66 z as doth a he Tong Work ; which is, that bo Pioneers muſt. be 

t | 


| r ow @ 4 Months 
,employed to fin e Arai. 


Months, NN Moriths, 


YG nn nm We eennmnrmmm_ 


SE CT. VI 
Some Queſtions anſwered, arid the Way of working them di- 
refted, ſerving to illuſtrate the foregoing Rale. 


' = ADDITION. 


Queſt, An antient Lady being demanded, how old.ſhe was ? To avoid 
a dire& Anſwer, faid thus, I rt 9.Children, and there wete three Years © 
| between the Birth of every one of them, my Eldeſt was'born when I was _ 
19 Yearsold, which is now exactly the Are of my Youngeft. How old 
now is this Lady ? ; 
- Finſw. It is reſolved by Addition thus :: ih, Set down her Age when - | 
her firſt Child was born, which was 19, then the Difference between that 
and: the Birth of her Youngeſt which: is 24, and then the Age of the 
Youngeſt 19 ; which "_ added together ſhews the Lady to be 62 
Years of Age. 
19 Her Age, 


4 | 24 Difference between the Children. 
-_ 19 Age of her Youngel, 
62 Lady's Age. 7 
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In SUBTRACTION, 


ſt, In the Year of our Lord 1 
Lo 1695, 1 demand howlon L: * finca or the Spaniſh finden : In 


Anſw, $ubtrat 1588 out of ys ere remal 
fince (to the Year 1995) 4 —_ mm do -n8 
& | MULTIPLICATION 
\ How many Statute-Miles are t In wy Cl 
y of the Rarthy Foſs Clrcult is g6 408 wr yr ona = 
on) 60 "I 


a IX ol $60 Degron by #6, Ci date 
369 
gree) and the Rr les. ws contalned {n one De- 
Ou VERS 
_— = 
21600-  . 


In DIVISION, 
eſt. If the Circuit of the Terreſtrial Globe is 21 Miles; _ 
2 ch a Man travel continuall ina direc Line ps Jon 'of the 
cn Circles of the Sphere) 15 Miles a Day : In how many Days can 


he compals it ? 
_Anſw. Divide 21600 by 15, you Quotient witthe- 1440, which 


ſhews- that in ſo ns ED FE) may-effe@ ic; that Lg ſomewhat leſs 
than 4 Years. * "TY Hy : | 


- a% * 
e ” AW So et <tedw = 
- s © 


In the Rulcof THREE. 


Queſt. A Man lent me 400 t5. for 7 Months, without Interes : How ” 
| pm I lend him for 12 a to retaliate his Kindneſs ? : 


A; Lys "1 4 | Ko 0 "I ke 
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34 Of the Rule'of Thee. 
' Aefw, This muſt be ſolved by the Reverſe Rule of Three, and muf 

a 7 owls + - Amb. 
1-419 TITTY Rory a 

' Where *tis plain that more requires leſs 3 that'is, though the third 
Number be more than the firſt, yet it requires a leſſer Number to anſwer 
unto, it than. the ſecond: Therefore you muſt multiply 400 by. 7, and 
it is 2900, which divided by 12 (the third Number) makes 233 6. and 
4 tb remaining, the 12 paxt of which is 6 5. 8 4, So the Anſwerto the 
Queſtion 15, That I mult lend him 233 iÞ, 6 s $ d. for 12 Months. " 


The Operation. 
Aonhs 4.2 _ 


nun Rb Ss — 4.00" —— I2 


—— =_ 
CO ee CS 


\ 


- ag ” 


Ta. 
* . * 


40 
4 4x 
" 4 Which being reduced by 20 the 


Shillings in one Pound, and it 
is 80 Shillings z which being 
divided by 12, produceth 6 
and 8 remaining, which is }y 
of a Shilling, or 8 Pence, | 
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CHAP. Il 


Containing. ſundry uſeful Definitions and 
; Problems of GEOMETRY. 


—_——— A | OO 


"#4 


 SECEY 
Geometrical Definitions, 


Point is that which cannot be divided, having neither Part nox 
Quantity, and therefore void of Length, | 
' Breadth or Depth z and is repreſented in the A. 


Margin, by the Letter A, 


ob Lim is Length without Breadth or A — 
nels, and is Right, 3A; bw, 
Or Curved, as % 4 ;  . 


An Angle is the Inclination of two Lines one 
to another, the one touching the other, yet not (0 


as to make one Line 3 as the Lines B A and BC, A+ - 
| A Right-lin'd- Angle, is that which is con + | eT. 
tained by right Lines, as the Angle A B C.. a E 
A Right-lin'd- Angle, iscither Right, ot Oblique. - 
C: 2 A 
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PE »—< 


© WAL 4 
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A Right le is when a Right-Ling, 


ſanding u ight Line, makes 'the Angles | 


on eath ſide | equal to each other z, as the Right- 
Angles AC D, and B CD, 


4 


- An Oblique-Augle i is cicher Acute or Ob- 
tuſe, | 


' An Acnte-Angle is leſs than a Right, " 
the Angle D E B. 


An Obtuſe- Angle is greater than a Right- - 


— Dangle, as AE B. 


A Plain Figure is contained under one 
Term, or more. 

A Circle is a Plain Figure contained under 
one Term or Line, called rhe Circumference, 
unco which all Lines drawn from a certain 
Point within the Figure are equal ; and : ; that 
Point is called the Center, as A. 

A Right-liwd Fj igure js contained. by 
Right-Lines, and is either tree-Taiel, Shah 
ſided, or many- lided. 


A Triangle is a DEED fided Fig igure, and is 
conſidered either in reſpet of its Sides, or 
Angles. 

In reſpe& of its Sides, ?tis either, 

ng quilateral, having three equal Sides z 

as 


Or Equicrnral, having two _ Sides: 3 
as B; 


A 
n 


_— having three unequal 8ides ; 
'F®7 


In reſpect of its Angles, *tis elther, 
Right-angled, which hath a Right-Angle z 


as E. 


Or Oblique-angled, which hath no Right- 
Angle, but hath. two Acute-Angles and one 
Obtuſe-Angle 3 as C. | 


Or three Acmte- Angles, 2s O, 


dP 


Of four-fided Figures. 


A Square is that which bath” four equal 
Sides and four Right-Angles 3 as A, - 


An Oblerig bath four Right-Angles, and 


the oppoſite Sides equal; as B, Fe 


A Rhombw hath four equal Sides, but is not 


. Right-angled; as C. 


A Rbemboides hath the oppoſite Sides and 
Angles equal, but is neither cqual-ſided nos 
 Right-angled ; asD. 


| 


Geometrical Definitions, 


AN other four- 


7 fided Figures are called Tr apex;as, 
as | TER 2 


| Par alel, Or equi-diſtant Right-Lines 2re ſuch, 
A—— which being in the ſame Supe:ficies, if infinitely. pro- 
Bm duced, would never meet, as A and B. C : 


”_% 


Gſometrical Pzoblems, 


How to raiſe « Perpendicular on the middle of « given Line, 


Bo the given Line be A B, andC 
| be a Point therein, whereon It is xe- 
quired to raiſe a Perpendicular. Flrſt, 
open the Compaſſes to any convenient 
diſtance, and ſetting one foot in the point 
C, *with the other (et off on either ſide 
thereof the equal Diſtances,C A and C B: 
Then opening the Compaſſes to any con- 
venient (wider) diſtance, ſetting one 
"bs foot in the Point A, with the other ſtrike 
+ the occult Arch at F; then with the ſame diſtance ſet one foot in the | 
— B, and with the other draw the Arch E, -croſling F in the point D, - 
rom whence draw the Line DC, which Line is'a Pexpendicular unto * 
the given Line A B, as.was required, | 


a>. p 


Uy 
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To let fas Pe endiculay from £ Point e/fegned .t0 
che Mad, le of ' 4 given Line. © ; 


—_— 


Let B'C D be the given Line, and;A. A | 
the point aſſigned, fron whence _ | 
would have a Perpendicular let fall: | 
Firſt ſet one foot of your Compaſſes + 
in che Pcint A, and opening them to . 
any convenient Diſtance, deſcribe an 
Arch of a Circle chat it may cat 
the Line BCD at E and'F; then - = RT 
find the Middle between E and F,which DJ SG 
will be the Point C, from which . os: | 
point -draw the Line AC, which is' the Perpendicalar Line requi* 


xed, 


To raiſe 8 Perpendicular upon the End of” « Ling given. 


Let the given Line be A By then ET 
Firſt, open your Compaſſes to a con» - ds 
venlent diſtance, and ſet one foot In, | 
Int B, and let the other voint Mi Ft 'D 


the PO 
fall any where above the Line, as at the 
oint Dy and in that point let one | 
| ot of. your Compaſſes | in, turn» | ——— 
Ing the other about, until) it touch the ' * "7 
Line A B in the Point E y then turn the foot of the Compaſſes towards'- 
C, and draw an occult Arch, and lay the edg of a Ruler to thoſe points - 
EandD 3 and where the ſame edg of the Ruler doth cut the Arch C, , 
from that point draw the Line CB, which ſhall be a Perpendicular at the- 
. endof the Line A B, as was required, 


Tolet fall 5 _— fo. a mirage afigned, wnto 
ve 


Let the Line A B:be given, unto whith 

jt -is:required to let. fall a Perpendicular | 

from the Point D, unto the End A, FuRi,/ 
from the Point D draw a Line untg any. 

part of the given Line A.B, which may be 
the Line DCE ; find che middle of, the 

. Line, which is atC, place one foot of your_ 
-Compaſſcs in that Point, and extend the 0-: 
ther unto D or E, with which Diſtance deſcribe the Semi-Circle D'A E, 
which ſhall cut the given Line A B in the Point A; from which Point 
draw the Line D A, which's the. Perpendicular, « on the End of the given 

Line AB, as was required. 


To draw « Line Derglel to « Line given, 


Let A B be a Line giv 
PER. whereunto it is required Eo 
.., a Parallel. Firſt, (ct one foot of 
B Mey Compaiſesin the Point C, 
nd opening the other at pleaſure, 
draw the Arch E; then = the cine Diſtance ler one Foot in thc Point b-. 
D, .-and draw the other ArchF : Lafily, lay a Ruler to the Convex 
6f both thoſe Arches, and draw the Ling le which ſhall be a Pa ul, 
to A By as was required. OE TINGS 
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Plat Troonomany. 


\ ' How to make an Angle equal to an Angle given. 


Let ABC be the given Angle, draw the Line D E; and upon B as a 
Center, deſcribe the Arch-G H, between the Sides B A and B C ; and 


upon the Point D, with the ſame Extent deſcribe the Arch K L, and ; 


place the Extent. GH from K to L ;, then through the Point Ldiaw DF: _. 
So is the Angle E D F equal to ABC, which was-required. | 


> 


CHAP. Il 


 Treateth of the Doftrine of Plamor ; 
Right-lin'd T riangles. "HR 


<SWCT.--K 


Containing ſome Things neceſſary to be underſtood, relatins 
#0 +he Science of Plain Trigonometry, ADs, 


HE Dottrine of Triangles is converſant in the Menſuration of (40 
Triangles, Plain or Spherical, comparing the Sides aud An + .- +! 
'gles together, according,co known Analogies 3 whereby three ' , . © 

Fa Things being given, either Sides, Angles, or both, a fourth, 
Side or Angle may be found, ey. a 


$4.70 


But ' 
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But becauſe the Angles of both Plain and corre o riangles are mea= |} 
ſuxed by Arches of Circles, and the Sides likewiſe of Spherical-Triangles 

are themſelves Arches of great Circles, therefore theſe Arches are in a 
manner reduced into the Right- Lines applied thereunto. 


The Right-Lines applied to Circles, are Chorar, Sines, Tangents and 
Secants. He go 

A Chord is a Right-Line drawn in a Circle, from one part of the 
Circumfexence to the other, as in the annexed Figure, 


H K is the Chordof the Arches HEK, andHDK; alſo DE the Dis- 
meter, is the-Chord of the Semi-Circles DA Eand DBE. "4 
The right Sine of an Arch is half the Chord of twice that Arch, as 
+HG being half the Chard HK, is the 'right Sine of the Arch HE; 
alſo of the Arch HA D, the Arch HE being the half of H E K; and the 
Arch H A Dbeing half the Arch H DK. The Sine Complement of the 
Arch HE is H I, equal to CG. KEE Fdgad 
The Verſed Sine of an Arch, is that Part of the Diameter which lieth | 
between the right Sine of that Arch and the Circumference, ſo that G E 
is the Verſed Sine of the ArchHE, and GD the Veſſed Sine of the 
Arch H AD. 
The Tangent of an Arch, is a Right-Line touching the Arch, being 
dicular to the Feadius drawn to the Point of Contact, and con- 
curring with a Line drawn from -the Center, through the Term or End 
of that Archz foEF isa Tangent of the Arch EH. | 
Ne | ', 
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A Secant is that Right-Line drawn from the Center of the Arch, until 
it meet with the Tangent 3 So CF is a Secant of the ArchE H, 

It is to be underſtood that every Circle is divided into 360 equal Parts, 
called Degrees ; every Degree into 60 Parts, called Minutes 3 and every 
Minute into 60 Paxts, called Seconds, Cc, | | 

The Complement of an Arch, or Angle, is. commonly the Comple= 
ment thereof to (or that which. makes it up) 90 deg, But if it be 
meant the Complement thereof to a Semi-Circle, It is expreſſed by ſays 


ing the Complement to 180 deg, 
Y - no Links three Right-Lines, and is either 


APlain-Triangle is containe 
Right-angled or Oblique, 

n all Plain-Triangles, two Angles being given, the third is alſo 
given: and one Angle being given the Sum of the other two is alſo 
given, becauſe the three Angles together are equal to two right Angles, 

Therefore in a Plain Right-angled Triangle, one of the acute Angles 
is the Complement of the other to g© ay R 

the 


In the Solution of Plain Triangles, age og only given, the 
Sides cannot be found, but only the reaſon © 


the Sides : It is therefore 
neceſſary that one of the Sides be known z As, 
In a Right-angled Triangle two things (beſides the Right-Angle) 
will ſerve to find the third, ſo one of then be a Side. 206 
In oblique-angled Trianghes,. there. muſt be three things given (one 
of them being a Side) to find a fourth, - 


Some Symbols uſed in the Doftrine of Triangles for Brevity's ſake. 


\ 


—Equal to. 

—--More. 

x Multiglied by, or drawnints © ©, 
? Over a Number ſtands for Degrees, as 1 2*fignifies Fa degs 8 


- 
fs 4 


' Signifies Minutes, as 12! is 12. Minutes. 
7 A Side. crs. Sides. | 
. V An Angle. VV Angles. 
Z The na 6 
XR The Difference. 
$0. Co«Sine, or Sine Complement: tn 
. ©. Ar. Complement Arichmetical.. - on 
t Tangent, Xs I 
| | 2 
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tc. Co-Tangent, or Tangent Complement. 
_ 2 R Ang, TwoRight-Angles. A 
Q Square. 


- In Right-angled Plain Triangles, the Sides comprehending the 
Right-Angle are called the Legs 3 and the Side ſubtending (or oppoſite 
to) the Right-Angle, 1s called the Hyporenuſe, pe | 


In the Dodtine of Triangles, three Letters denote an Angle, as 
B AC ſignifies the Angle at Az AC Brthe Angle at C, Two Letters 
ſhew a Side, as Side A B, or A Ce - 


| In the Doctrine of Triangles the ; 
—* or Angles are noted with a Daſh, hos, 


The required Sides or A le with'a Ci- 
ers TD ngles with a Ci 


In Right-angled'Plain Triangles, there are ſeven Caſes, apd in Objj 
Tring five For the Solution of which, theſe four Axiom! are AY 


clent. - 
Artom 1, 


Of Right-angled Triangles. 


In all plain Right-angled Tron any of' the Sides, may be made 
Radius 4 and the other Sides will be Sines, Tangents or Secants : and 
what Proportion the Side put for Radius, hath to Radius z the ſame 
Proportion have the other Sides, to the Sines, Tangents, and Secants 
by then xepreſented, 


Artom 


© * 7 woae . " * p Cp " q 2 
"7 6 : Thy _— - D "# 
* 4 L ob nh a - bY OE OE ng 
\ 2 5 IA At  # 
. Lol 
= 


- Plain Trigonometry. 
| Ariom 2. 
Of Oblique Triangles. 


In all Plain Triangles, the Sides are in ſuch proportion one to ano- iY 
ther, as the Sines of their oppoſite Angles. 'Y 


Ariom 3. 
In all Plain Triangles ; As the Sum of two Sides is to their Difference; 


ſo is the Tangent of the half Sum of their two oppolite Angles, to the ; 
Tang, of the Difference of either of them, aboyeor under the half Sum. 3 


Ariom 44 og 


| 


bs all Plain Triangles ; As the Bale is in Proportion to the Sum of the 
other Sides, ſo is the Difference of theſe Sides, to the Difference of the 
Segment of the Baſe. | 


A — EP 
—— 


SECT. Il. \ 
Df Right-angled Plain Triangles. 
Caſe I. "1 


HE Angles, and one of the Le yen, to 
fd 2 other Leg, PG 


Example, y 
In the Triangle A BC, ME | 


. Py i Gee 
AB, 4 3.45 8c required, 


. 
*7t 


T7, I 
4 A 3 


= Operation by the Logarithms. 


As SACB 56? 15; Log. I ——— 9:9 1984 
To AB go —— — — epmnmnn nnnn nnmnmnma men IO F424 
11,696g8 


an moms enm__s we om 


To BC required, 60 — == og ennnnne anne nn mnnmnnes nnnnns LF 1 


The General Rule for working Proportions by the Logarithms. 


Add the Logarithms of the ſecond and third Numbers together ;, 
From that Sum ſubtra& the Logarithm of the firſt, and the Remainder | 
is the Logarichm of the fourth Number ſought 3 as is apparent by the # 
precedent Operation. ny 

Note ; That the Work may be abbreviated in this and the following 
Caſes: When Radius is not in the Proportion, then take the Com- 

it Arithmetical of the fxft Logarithm, and then adding the Lo- 
earithms of the ſecond and third, and the Complement Arithmeticsl of - 
the firſt into one Sum, from which bating Radius, (or an Unit towards 
the Left-hand)| the Remainder is the Logarithm of the fourth Number. 


| The Operation by the Compl. Arith. 


| TE - Co. Ar. 
As S. A CBy56%15' Log.——— ———— 0.08016 - 
ToAB go ————— ——— —— 1,44 


So is S B AC, 33 45! Ca; RD CAE TDN 9.74474 7 


To B C required, GO rm——— — a_—_— Cm_p_—_—__p__—_ wr — I 74 | 


The Compl. Arith. of a Log. is the. Remai der thereof, - beiny ab- 
add belw Rodius, Gy ad | EG 


So the Comp. Arich. of S. 56* 15! 19.00000, 
is 0.08016, as here appears : 991984 
0:08016 


But a readier way is hinted by Mr. Norwood, thus : By taking the 
Compl. or Reſidue of the tirſi Figure towards the Left-hand untog, and 
i0of the reſt, until you come to the laft Figure towards the pe 

| thereo 


; b 
- Fas oP A. " EN ITE EY tia » . wa " a by '. 
% _-_ os Te es Pig 7 © A 0+ OF. © EB »*, _ 7] , 
: | { 192 - | 3; FEE ax {IF Sh at: "I . 
: a »y SERIES 1g ho 
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- 


thereof ſet down the Reſidue to 10, thus, To take the Compl, Arith, 
of 9.91984. For g I write his Reſidue unto 9, which is 05 for g, 1 
for 1, $; forg, 0; for 8, 1 3 for q,, the Compl, to 10, which is 6, 
And (o I have 0.98016, which is the Comp, Arith, of 9.91984, _ 
How to work this and the following Caſes by Guntey”s Scale, ſhall be 
ſhewn in the Uſe of that Ialtrument, | 


Caſe IL, | 
The Angles, and one of the Legs given, to. find the Kyporenſe, 


Example, 


In the Triangle A B C, 
There is given, 


ACB$6* 15/ | 
AB ok, T3 FAC required, 


} b \ 


7 The Operation. 
ASS. AC B 56* 15/ Log,————o————— — 9.9 1984 


To AB 90 _————— ———— 9544 . 
* $0 Is Radius wm— Dm —_—— 10,00000 
To A C required, 108-—————————— 2.03440 


In the Operation of this Caſe, there is no need to take. the Comp). 
Arith. becauſe Radius is one of the four Terms in the Proportion ; nor 
of adding the Logs. of the ſecond and third together, according to the 

* general Rule aforegoing 3 only ſubtract the former Figures of the firſt 
Log. from the ſecond Log, And in ſabtraQting the laſt Figure of the 
firſt Log. add 10 to the correſponding Figure of the ſecoud Log, viz. 
| Say, 9 from 11, there remains 2., This Remainder 2.03440» gives 
the Log, of the fourth _ EY 


Cafe UL. 
The Angles and Hypotenuſe given, to find either of the Legs. 


Example. 


In the Triangle ABC, 

TT here is given SD 
ACB56* 15/ ; 
AC 24 - FAB required: 


The Operation. . 


As Radius— — == — 70,0000 


® CE E—_ — — 


To AC 108 ————— boon 2.03342 | 
SoisS.ACB 56* 15/ — ——— 


— 


To AB required, 89 — — ZI1.95326 

- In this Operation the ſecond and third Log, being added to ether, 

the firſt being Radius is ealily ſubtracted, by cutting off the laſt igure 
towards the Left-hand, as is evident in the Example. 


Caſe IV. 
The Legs given, to find the Angles. 
Example. 


C Inthe Triangle ABC, 
There is given 


AB9go 
2 Co BAG required 


The Operation. 


As A B,go———— ——— 1.95424 


To Radius — ——— . — 10,00C00 
So is BC G0———— — —1.77815 


Tqt. BAC required, 33* 41' ——— 9,39 


This Operation is performed as the Example in the ſecond Caſe 
'before-going., 
q: Caſe V. 


-* The i ppm, and one ES this on th to find the De 


AB , D— 4o —_—, Z 
| The Oper ation. | 
AAC 108 hy — — d = mmm mn ” 2-0II4S 


Shs AB gen > EE ——— 544 
ToS. ACBrequired, 56% 26!) ———m_—_—_ 992082. 


This is performed as the precedent Operation in the fourth Cale. 


Caſe. VI. 
The Legs given, to find the Hypotenuſe. 
| 
In the Triangle ABC 
There | is given, 


KB [Io 
NG 20 FAC required. 


This Caſe requires a double Operation. 


1. By the 4th Caſe to'find the Angles. 
2. By the ſecond Caſe to find the Hyporennſe. | 


""» % 1 - - wo 4 - ” _ » P = £ <4 
at 2 ſe 
_ _ Pe ee ea SR —_- PRES £4 E 
Fas 
F pl ———— «+ * 


: *s: "R$. Cds us, Re 


Cn CO Ir en EEO ee Irene Ee OO ES on on AIP ot os 


A8 A By go nn mmm nn nm nn en ten Yang 


To, y Gy TE Te ene a mas 1.95819 


i 


To tBAC 33 4 1 cms ns ns eons es es Sens co g.32391 
The ſecond Oper ation. 
AsS.BAC 33% 41/ ooo nn cnn nn tne 9,7 4368 


| pots. HEY 
OO p——— ——— wan—_— kb — I,77815 
So'is Radius rm —————— 1000000 


—— 


| ToACrequired, 108 —— ——————— 03417 


BY uy 0 | * -— Ws 0 
The Zhyprtemuſe, andone of the Legs given, to find the other Leg, 


| Exmmph. 
In the Triangle ABC, ' 
[E” -Thexe is given, S 


yo 1? BC required, 


This Caſe likewiſe requires a double Operatioa. 


1, By the 5th Caſe to find the Angles. 
2. By the 1/t or 3d Caſe, to find the Leg required. 


AS AC 108 


To Radius PS FR PIPES: "mon 


*,- 7 -— ors oo - -——= cownmmurrnga Ge - | — 4 { 
"| 
' of 
4 F i od 
T's 


in Trigonometry, Jr cla 


= Fm Opur ation, 


To A Cy 0 EEE] AF ren nn 3,09 146 4 


To BC naint; « 19 et late i 149607 


The th and ſeventh Caſes before-going, ay be performed without 
RT eo Rarag on: 
th Sitmof of the Squares of the two Legs. tin 


Evinpl of the Hinth Cj, 


t tf the Triangle ABC. 
. There is given, _ 


AB go? , FO 
BC ER 


Square the given Legs ſeverally, add their Squares 4 te re- 
Root of that Sun is the Hypotenuſe cg Sqas 


The Operation, oo. 
AB 90 BC 60 the Squareof A B 8100 
— 60 the Square of B C 3600 


— CSI 


00 00 WE T7 
uv. 26... (1584 A C os 
Square 8100 Square $6060 | | 45 ”7 
208\1700 
| Ji664 _ 


Otherwiſe by the Logarithms, 


| » From the double 1, poſttey Leg, ſabtra@ che Lo 
and to'the abſoknte — bats erentad 


nit the le, © 


the leſs Leg; half the Sum of the : L08k.2 of chefs Sum and lf Leg, | 
is the Sa of the etiiee requite 


The- Oper ation, (EET Za i £c = + A 
Thegeg Leg AB, goiep \——— ay ——_— _ IEEE I 95424 


The-ſame again, ——— 1,95424 
c-0/ "The #2 OILY Nr RI) 3.96848 
The leſs Leg BC 60 Lge ſaver. RP Lg 4 Pe INI, 77815 


tf 


* Theabſolate Number 135— | —_—_— ——— 2.13633 
E: 7: 45d SRIFIP RIITL 2817 I bat —— X 
= TheSurs EE. —— I 22900. 


þ 


Leſs LgBC 60, $0,Log. ——— — 4 


| TT 
-0 fo +} 7 & % 4  »# "IT Le ey 


Sum ——— - 4:06B4Þ 


The Fyprensſe AC 108 -. ; Jum —— 04409 


| 


Example of the Sixth Caſe, ' . © n Fi 
in the Triangle A BC, f- 


Theze is given 01 1111 1, iu; FT wad 
SUTE [6 ARE | 

AC 10$ | 

AD BO required, - | 


P00 't=ms 


From the Square of the Hyporonyſey Lubtrat the "or of the be 
Leg, the Square Root of - the pony, is the Leg required, © 
wks 5 & #31 7 - TR Operation... 
KE rod *'/ ABgo the Square of A C 11664 
108 +: +90 ' the Square of A B $100 


— 


_—_ [4-7-6 Remalaier. gods To 
1080 108 


Squ., 21664 Square 8100 af 
981 


$3 
._ » |; Otherwiſe ” the Logerich "FFT 
Half bs Sum _ the Logs, of the Sum, . and of the Dierence of ta. 
Hypotenuſe and giyen Leg, is the Log. of the Leg required. nk 
e 


The Oak 


The Hypotenuſe A C 10B 
The given: Leg AB. -99.. 


The Sum 198. PR FE - 70 15iÞo 261 
The Dif. 18 18 Log: 1.25527 


Sum I. 3-.-; 
TheLegBC59 PRs : + Sum I. 77596 1225 [arton 
: SE c T. 11. 
; of Oblique-anglen Plain Triangles. 

: Caſe I; us, alt_-495i4 
PE anger and one of the Sides given to 6d! one, of, thn other 
Sidef- b aol r-: 
Example, 

In the lan ABC, ny 

There is given 

BA G35" 45 = 

ABC4y- 00-SBC required, . 09 467 
AC- 4O -- we want foof f 


The Operation of thisand the ay 6 oa the ſe- 
cond Axions ney 


TH Oper anion," ? a (10141907 2111 

CS: ey | O 1 L231 SWHEIIG 1 On Ar. . 

ASS. ABC 45* oo! rn tn emmy rms nn et — 0.15052: 
To Side A Co Oe a — — - 1.60206 
5015S. BAC33? 45/ ———— —— 9.74474 
ToSide BG required, EL FTIR £14973? 


After 


"at 234% Ma 


0 the fame manner you might find che Side A B (f It wete re= 


— Caſe II. 


\ 


Two Sides, and an A a co Ohte of thett, ling given, to 
find the other oppoſite ' 


- Inthe Triangle ABC,  &  ' | a 


Fr There is given IL OTESIS Y 
"ABC, 45'00 ACBr ont, . TN 


1. In thiscaſe, If the given Angle be obtuſe the Angle required is 
Acute. 
2. If che given Angle be Acute, and oppoſite to the greater of the 
w_ Sides, the required Angle is Acute. 
. If the given Angle be Acute, and oppolite to the leaft of the given 
Sis, it's doubtfal whether the Angle ſought be acute or obtuſe, and 


OE 


_ to be determined belies the Operation ; as in this Example. 


The Operation. 
Co. Ar. 


| "Db: AB r0O 
Tos. A © Brequited, 117 $4'— 


In this Operation is produced the Log-Sine of 62% 6) for the. Anile | 


fought ; but becauſe it is Obtuſe, you malt take its COPS to 
x80", vit. 117 54. | | 


| Too Sides, and their comined Angles given, to find th other An- 
wag Example: 


Enwnyle. 


Triangle A BC, 
Ia the Trugle rig . 


Fr : CACBind ABCrequrel 


BAC 33 45'9 
The Operation of this Caſe depends upon the third ſnow, 


The Operation. ; 
The Side AB 25 189? oo? 
The Side A C 20 BA Cc 33 45 
The Sum of the Sides4.5 Sum 146 15 
Thai Difference 05 J*. Sam 73 07 of the nnkacwn Ag: | 
Co. Ar. 
As the Sum of the Sides ABand AC 45 Log. - - ms —= 7” 
To their Difference, | WIT ” —0, my 
So ist, + Sum of he oppalite Angles—739 07 51783 
Tot. of their half Difference——————20 06 — —_ — 9.56359 


-  Thehalf Difference adde -| to the half Sum, you the greaer Angle ; 
and. ——— the 1 


The =. 7. Sum of the Angles 33% 07! 
| Thez Difference 20 ©O6G 


| Added, gives ACB 93. "x 
Subtrated, ABC 33. of 


Caſe IV. 


Two Sides, an theircontained Angle on | xo.fnd the. third Side, 
| Example. 


In che Triangle A B C, 
There is given —_ 
AB 33s 
AC 271 ÞBC required. 
BAC 14* 40 ? 


This Caſe requires a double Operation. 
1. By,.the.zd Caſe.to find the Angles. - 
2, By the 1} Caſe to find the Side required, 


Thi firſt Opri ation, | 
| | | Co, Ar, 

As the Sum of the Sides A B and A C 606 Log, mmm mmm = 7,175 
To their Difference, —— === =— G4 oommmmmmmmm nnmnmsmonncen we 1.80618 
$0 ig t, 4 Sum Anglew—$2* 40/ wnnnnrnnmnnn nn 10,Bg044 
By which you will find the Angle A BC to be 43* 18/, YE 


The ſecond Optyation, 
Co. Ar, 


ASS. ABC 43* 18! Log, —— nn 0, 
To Side A C 271 OCT WY}, 
S0 is'S. B A C14) 40) —————— 9.40345 


t =4 : NI RGS) 
To Side B Crequired, 100 ann cnn ny mrnnntnnenns ZZ QOOLT 


_Oh'v. 


Three Sides given, to find an Angle. 


Example. 
In the Triangle ABQ 
There is given, - 
AB 64? ct 
| - A C required. 


© > EI TSS, wr” les ot 


ps 


= E: 
d Eo. Fe Vu 4 F<. 4% - "4 ice 3>. WET IS f 
"S- EA Ik > «or | IO TT" "PT 4 
F -"— . 
T. _ 
"Plain riot $3 try; 55 


The Reſalution of this Caſe depends upon the 4th Axiom, reducing 


the Oblique-angled Triangle into two Right-angled Tria les, by let- . 
- fingfall the Perpendicular C D, upon FA 4 Side AB B, Fa re- 
| quires a'double Operation. 
bs, Baſe is that Side.upon which the Perpendicular falls, 
, To find the 5 of the Baſe AD. 
4 To ting ( by the 5th Caſe of All) the Age re- 
quired, +" IQ 
| q "Tha firſt Opirntios, 94: 5 3 
Co. Ar. 
AC 47 As the Baſe AB 64 Log, 8.19382 


B C 34 © To the Sum of the Sides AC and BC + 1.90848 
Sum 851 $ois the Difference of the Sides AC&BC 13 111394 
Dif, 13 To the Difer.of the Segment of the Baſe 16 71.4462 
0 Difference of the Segments 16 » |. 


_—— a tey: q 
| um 40, 1s AD the greater _— 
Bart ter* ; * ant! 4 'the Baſe, Fecal 

jacent to the greater Side ml | 


The ſurtnd Oper ation," A, 


Tn the Triangle A C D, Right-angled' atD { 34; 4 
ASA DESET; ER at i , nd bay 2 


As A Cog ———— rr nt nn Log: #41269 
To Radius - —_ — COTE a pans ———— 10.00000 


Tok. CAD 31* 4 FR CORTE £4, x 9 


I CHAP. IV. 
The Dofhrine of Spherical T x1anG Les. 


GY 


SECT. 


-* Wi ontaining the Aﬀettions of Spherical T riangles and 
their Axioms. - 


I, 


| Spherical Triangle is that which is deſcribed on the. Surface of 
. the Sphere. 
2. The Sides of a Spherical Triangle are the Aides of 
three great Circles of the Sphere mutually interſeQing, 
, each other. 


3- Spherical Angles arc meaſured by the Arch of a' great Circles inter- 
cepted between the Sides containing the Angle; the Pole i of , that Circle * 
being the Angular Point. 

4 Thoſeare ſaid to be great Circles, which bifſe& the Sphere. | 
- $. Thoſe Circles which cut each other at Right-Angles, . pals through | 
the Poles of each other, and the contrary. | 

: In every Spherical Triangle, each Side is leſs than a Semi-Cixdle. 


Largo þ - Spherical Triangle, any two Sides together are greater 
than the th 


L 8, ; Sum of the Sides of a Spherical Triangle is leſs than two | 
mi-Circles, 

9. If two Sides of a het Triangle be be Gyan to 8 Sernl-Circle, 
the ewo Angles at the Baſe ſhall ng equal to two Right-A ny 
if they be leſs than a a the two Angles. (hall be 


| 


bat 


Of -Syhetical Teianyles. "0 


but if greater thana Semi-Circle, the two Angjes that be greater than? 
ewo Right-Angles. 
10. The Sum of the three Angles of a Spherical Triangle re greater 
' than two Right Angles, and lefs than fix. 
11. Two Angles of any Spherical Triangle, are greater than the 
Difference between the third ch and a Semi-Circle,” Therefore, 
12; Any Side being contained, the Exterior Angle i is leſs than the two : 
Interior oppolite Ones. | 
x3. In. any' Spherical Triangle, the Difference of the Sum of two 
Angles and a whole Circle, 1s greater than the Difference of the third 
Angleand a Semi-Cucle, © 
I4. In auy Spherical Triangle, one Side WS g produded, if the other 
| two Sides be: equal to a Semi-Circle, the outward Angle fhall be cqual 
' to the inward oppoſite Angle upon the Side produced: If they be leſs 
thana Semi-Circle, the outward Angle ſhall eater than the inward 
te Angle: If they be greater tha « Sem Circ, the 'ontyward 
Angle ſhall be leſs how's the inward oppolite Angle. © 
15. A Spherical Triangle is either Right, or Oblique-aigled. NS. 
16, A =, ni Spherical Triangle, i is that which hath one Right 
Angle at the leaſt. . 
17. The Legs of . Ri «Rong Spherical Triangle,” me of the fame 
RA w) heir opp angled of phriee: Triangle; if either Leg be 
18. In a Right- cal "EF riang aOua- 
drant, the Hypotenuſe ſhall be alſo a Quadrant ; 'but if both the Oo 
of the ſame Aﬀection, (that i is, be both great or both lefs.than a' 
. drant) the Hypotenyſe is leſs than ow groro ni or if -of different, 
ſections, then greater, and the contrary. | | 
19, In a Right-angled Spherical Ti if cthvr the An at the 
enuſe be ny an 7) the Hyperenaſe Il be a - bur 
{hall be of the ſame AﬀeRtion, it (hall be leſs; if of different, it 
(hall be _ and the contrary. 
20, In a Right-angled Spherical Triangle, the Sum of the Oblique- 
Angles are "leſs than three Right- Angles. 
21, An Oblique $ h on br. is either Acute or Obtuſe, 
22, An Aeatee Spherical Triapgle, hath all its Angles Acute, 
23. An Obtuſe-a pherical Tags hath all its Angles either 
'Obtuſe or Mixt, vis, rag Acute and ſome Obtuſe, 
24. In _ Spherical Triangle whoſe Angles are all Acute, each Side 
1s leſd than a Quadrant, 


if 


In 


F 2 


—— — 


-_ _ | " P Of Syhexical Cria n "M : | L 
To EE LI 
theſe two Axioms following. . gy 

Axiom 71, 

In all Spherical Rectangled Jrangih having-the ſame Acute Angle 


at the Baſe, the Sines of the Hyporonuſa's are proportional to the Sines 
of their Perpendiculars, 


' 
F'. 


Axtom 2, 


In all Spherical Reonghes Triangles, having the, ſame Acute Angle 
t 


at the Baſe, the Sines of the Baſes, and the Tangents of the Perpendi- 
culars are proportional. 


That all the Caſes of a Right-angled Spherical Triangle may be re- 
ſolved by theſe two Axioms,. | ; 

The ſeveral Parts of the Spherical Triangle propoſed, muſt ſometimes 
be continued to Quadrants, that fo the Angles may be turned into Sides, 
the Hypotenuſa's into Baſes and Perpendiculars, and the contrary. By 
which means the Proportions, as to the Parts of the Triangle given, in- 
ſicad of Sines do ſometimes fall in Co-Sines, and ſometimes in Co-Tan- 
gents inſtead of Tangents. Such Parts as do change their Proportion, are 
noted with their Coinplements, viz. the Hypotenuſe, and. both the 
Oblique Angles: but the Sides. containing the Right Angle do not fo 
45 


Theſe are called the five Circular Parts of a Triangle, amongſt which 
the Right Angle is not reckoned, and therefore the'two Sides which do MW 
_ contain ,it are ſuppoſed to be joined together. 
Each of theſe Circular Parts may by Suppefition be made the middle 
Part, and then the two Circular parts which are next to that middle 
Part, * are the Extreams Conjund 3 the other two, remote from the | 
Part aſſumed, are the Extreams Disjun. | | "i 
As in the Triangle A BC, if Comp. AC be made the midille Part, + 
Comp. A and Comp. C are the Extreams Conjun@, and the Sides A B 
and B C are the Extreams Disjund ;, and fo of the'reft, as in the Table © 
following. = = 
Mid, © 


© — 


Mid, Part. "| Extre Cont, = Ditj. | 
Tig. AB |Comp I Ws 


A | Comps A C 
; = FAM 
gg |Comp. A'C | Comp, A 
Comp, C 


Comp; C / | Comp, A C 
TR The B C 
]Leg, BC roy 


The Parts of a Righitangled Spherical Triangle belng thus Aifin- 
guiſhed into five Circular Parts,/ for the more eaſe in reſolving all Spheri- 
Sl Triangles, obſerve this Catholick and Univerſal Proportion, inven- 
| ted by the Lord Napier. 
The Sine -of the Middle-part and Radius, are reciprocally proportional 
to the Tangents of the Extreams Conjune, and the Co-Sines of: the 


Extreams Disjunde. 
nt of one- of the Extreams Con- 


That is; As Radius, to the T 
june ; fo is the TO of the 0 r Extream.| Conjun&, to the Sine 


of the Middle-par 
And alſo, As Radius to the Co-Sine. of. one of the Extreams Diſ- 
jun@ ; ſo bs the Co-Sine of the other Extream Disjund, to the Sine of / 
the Middle-part. Ly 
Therefore if the Middle-part be fought, the Radius muſt be in- the 
firſt place z if either of the Extreams, the other Extream muſt . wag in 
MEE | fo ] © 


Ouly 


; x2 ; : "2 > \b, 3 UCL . | 4 | p | EC PVE | e : | 
Only note, That.if the Middle-part, or either of the Extreams Conc 
jun&, be noted with its Complement in the Circular Parts of the Trian- 
gle, inſtcad of the Sine 'or Tangent, you muſt uſe the Co-Sine or Co- 


Tangent. © 3b | 5 i 
RE letter of the Extreains Disjundt be noted by its Complement in the 
Circular Paxt of the Triangle, inſtead. of the Co-Sine you muſt*uſe the 
Sine of ſuch Extream Disjun&. | mM | 
. That the Dixe&ions may be the better” underſtood, there is in the 
Table following the Circular Parts of a Triangle under their reſpeRive 
Titles, whether they \be taken for the. INE: or for the Extreams, 
whether Conjun& or Digjun&; and-unto t Parts therc is prefixed the 
Sine and Co-Sine, the Tangent or Co-Tangent, as it ought - to be by 

the Catholick Propoſition. | n— | 


[2id. Part, |Extr. Conj. Extr. Disj. 
fSine AB [Co-Tar. A [Sine AC 
oe Tan. BC [Sine C | 
CorSine A |Co-Tan,A C|\Sine C 
| Tan. AB |Co-Sin. B 
/ Co-Sin. A |] 
T an. | 
0-Tan. C. Loonon BC: 
0-Tan, A CiSine A 
Tax. BC |Co-Sin, A B 
:0-T an, * ne A 
"an AB \Sme AC 


Axiom 3, 
In all Spherical Triangles, the Sines of the Sides are in dire& pro- 
pertion whe Sines of air oppoſite Angles, and the contrary, " 
_ Srom4 | 4 


In all Oblique-angled Spherical Trian in which two Sides are lef 
than a Sergi- pak F ny ao ag 


As the Sine of half the Sum of two Sides, 
To the Sine of half their Difference 3 | 
$0 is the Co-Tangent of half the contained Angle, 
, Fo the Tangent of half the Difference of the oppoſite Angles. 


1 


<7. 


' As the Co-Sine of half the Sum of the Sides, 
To the Co-Sine of half cheif Difference ; 


So is the Co-Tangent of half the crntiined Angle, | 4 
To the Tangent of half the Sum of the oppoſite Angles. I 
Artom & » | : 


e-angle Spherical” Ws i in open two it are 
Rig t-Angles: IF 


As the Sine of half the Sum of two Angles, 4 
To the Sine of half their Difference |... 3 
$ois the Tangent of half the interjacent Side, 

Tothe Tangent of half the Difference of the ple Sites I 


ad 


' As the Co-Sine of half the Surn of the Angles, 

To the Co-Sine of half their Difference 3 : 

So is the Tangent of half the interjacent Side, 

To Ga Tangent of half the Sum of cha opp ne 


. i\ 


{ \ - þ - 
{ 9 F | et] TT Fy-- 7A FIN & 
. BEETLE "yl * | + Ys % PX 


As a Reftangle oft the Sines of te connining Sides, 


To the Square of Radius ; | 
$0 is the Rectangle of the Sines of way he Ig Tm Sides, 
if the Angle — | 


and of the Difference of the oppoſite Side 
To the $quare of the Co-Slne of 

premiſed, the Fey Caſes ſhall be ſet down, with | 
& 


| This being 


their Analogies, and reſolved by the Logarithm 
fy | Firſt Of R bt-an led Trim #5 
Thed, Of Bn _ 


1. 


[ 
«3 


5 E c T. II, : 
Of Bight-angled Spherical Criangles. 
Caſe I. 


A Leg and an Angle oppoſite thereto, being given, to find the 
& other Leg if it be known, whether the Hypotennſe, or other 
Angle, be greater or leſs than a Quadrant, ah 


Example. es *'- 
In the Triangle AB C, . PO 
There is given, | | | | 
BAC. 23* zo! E Sn | 
| BC 17 43 AB required, AL D 


The Operation. , 


As Radius mm —— Log. 10,00000 


A ————_— 


To tc. BA C 239 go! — EE TECRIAR ——-10.36170 


So is t. BC 17 43 ——————— 9.50442 
ToS.AB required, 47 17) cnn _ TX 9.86612 
. Caſe II Xe 


A Legand an adjacent Angle given, to find the other Leg. 


Example. 
In the Triangle ABC; 
. There is given, 


BAC 23? 30! > SS 2. 
AB fi 4c (BC required, Bs 


The Oper ation, 


As te, BAC335' zo KS TORE Log. 10.36170 


To fk, B G required, 19® 4 HOGS cena ——— 9.30465 
Caſe 1I., 
 TheLegs given, to find an Angle. 
| et Example, pl LS > 
In the Triangle A B C, | os _ 
There is ven, ; + FH 
AB 47" 19 | : Fi 
-BC'r7 is F BA Crequired. A 
The Operation. 

Ast.B C, 17* 43/ ener ———— Log; 9.50442 
ToRadius ——— rn rn rnnmnmngnmmmgs mnt 10,00000 
"Sdisf. AB 47* 19! - —— — ———— 9.56635 
' Totc. B A Crequired, 23* 3of ———_—— =———— 1036197 

a 
The Zyjiteaiſe and « Lig given, to ind the contained Angle. 2 
3 Example 
Inthe Triangle ABC, 
is given, 


\AC-49* 48 
R. BG 17, 43 FACB required. 


Eg "by 
The Operation.. 


As Radius nei een -— Loy. 19,00000 
—_— — —— 
Tot. AC 49” 48 — ——— — 9.92689 
OECD H4 —— — — — 950442. 
Toſi. ACGB required, 74? 21) mm mm —_— 29.4331 | 
3 _ TE. 
| Arleg aud the adjacent Angle given, to find the Fyporenuſs, 
Z q--; Example. IN 
Fi the Triangle A BC 
There is given, | | 
BAC 23 oo rt | | 
«| NBIay- "t, C required. A 3 


The Oper ation. | 


As t. AB 47* moins one men eng, _10,03516 


To Radiug momma monnmmmmms wonnmnmns nmnenmnmnmnmns mnnnnnnes =nnmenennes I ©,Q 0000. 


$0 18 ſc, B A C23? go! mmm mm—_———_—— 9.96240 


To tc, ACrequlred, 499 47/ err n—_—_— 9.92714 


C aſe VI. 
enaſe and-an n Angle given, to find the Leg adjacent to the. 
given The Ha 
Example: - 


| 


In the Triangle AB C: 
here is given, ba” 


© ACB 749 w/ 
OF, AC C 49 48 FBC remilict 


The Operation. 


K: kc, AC 49® 48" = ” EE — 


-#T& Radius — Gere ono ———— 
,. $ois{c. AGB 74* 1g! or arm AUSLOSORD VI En... a | 
| Tot: BC required, 179 44! en — —— — 9.50499 | 
 - Coe VII. 
. The Oblique was givens to find the the Hypoiemaſe) 
A Example. 
 . In the TriangleABC, |; ; i AY c 
] Fe. , rs "4 | : —= 
BAC 23 3 FAC required. aid In 
SINE The Opie: I a 


Tote, AGB, 7 4® 19/ = wy ——— nes nn em Perry) 6 
Solrtc, BAC 41 'L === "i 


To ſe, A C required, 49% 47/ =—mmy nana mmm nm nn 2981006 


Coſe VL. 
The Hyporenuſe arid one of the Angles given, to ud the other 


Angle, 
Ex aniale. 
= the bs Trang ABC, ; 6 


There is given, 


ac-t 12 P04 Cupid. 


ve. G 2 
Fg 


s 6, 2% | | —_— _ * p 4 
< *' | : & : 
Ul of 


The Oper ation. 
kate ACB74* 19 —— 


To Radius ——— -——— —— ——c—_—— —— CC 0,000 
DEED 4 gt — 9.80g87 


Totc. BAC required, 23* 31' — — 70-3009 


Caſe IX. 


The Hypetenuſe and an Angle given, to find the "0 oppolite to the 


Angle. 
ahi wile Example. 
In the Triangle ABC C 
I Theres given, A) 
| BAC 23® io TERS ot 
' The Operation. 
As Rading  ————— —— rn Log, 10.00000 
nn ——on—— 
Toſ. BAC 23* 30/——————— 960070 
| Soisf. AC 49 48———— 9.35298 
 Toſ BCrequized, 170 43/ ———— x9.48368 
Caſe X. 


'Aleg, and an Angle o oppoſi te thereto, being given, to find the 
Hypotenaſe ; If it be known, whether it or the other Leg, or unknown 
Angle, be greater or leſs than a Quadrant, 


. Example, 
lathe Triangle AB C, 
There is given, 


. BA C230 30/ : 
'BC 27 43 FAC requiard: 


{ 7 . 
i YZ 4 2 . $. : s = q 
, | 0, 1. % 
s | [ 
CY 


The Operation. 
To = nes: m—_ — = 1 0,00000 
»: Sois ,BC 19? 43! —_ ——  — — 9.48332 
” PLAC required, 4g* 45 —————— 3. 
Cafe AL. 

The pnenafa and a Leg given, to find the ie Angle oppolit fo. the . 
givenLeg, we + | | 
Example, k 

In the Triangle ABC, & 
. Thereis given,. | WT 
| BE 4s a; 
-BC17 4 nw _ B 
aa ACa4s* WG —m————s 9; 88298 | 
| To Radius —— Gr Bennmn—_ ences Sos — — 10.00000 
- Soisl.BC 17* 43 ——_ — —_ — 9.48332 
\Tof. BAC required, 23% 2%! - —_——mmnnm—memnnnmnme C0036. 
Caſe XIE. 
A Aly and an Angle adjacent thereunto being given, to. fnd the.. 
ther Angle, 2 
Example, - 
In the Ti ABC, 


There is given, | kN or 


BC 
AGB 4% $BAG required... 


"YO Jon, 


TolACB 54” ———_ : 
Sois ie. BC 17 43 — — —_ 


Toſc. BAC required,'23® 3o' NCSETEEEO 29.8624 


(fe XI. 


A Leg; and an Fram oppoſite thereto, being given, to find the 
other Angle 3 If it be known whether it, the other Leg, or the Hypore= 
muſe, be greater 0r leſs than 3 Quadrant. 


| Example, 


1n the bh eA B C. 
There is veny 


_ a3* oY ay CB required A 


17 43 B 


The Oprration, / ) / 


KL. —_- SEE Hye) 1 500000 
+ Soi8fe, BAC 239 y0/ mmm enonmme wnmmmm onnmnmeynnne nee DOE 2.4.0 


To \, ACB required, 714 1g! —— 998350 
FF 164.4 03 'P TW Caſe XIV. 


& 


,The Oblique-Angles giyen, -to find oo wg 


Example. 


In the. Triangle AB C, 
There is given 


m—__ 
» 4» > 


| ASA CB74* 19) — —— ——— ————Log/ 9,9835z 


| $o Is (c. BAG 23' zo CONE In nog nn TR 9.96240 
'Foſe. BCrequired, 17 43] —————-—=—— 9.97888. 


-_ 1 


' TheLegs given, - to find the Hypotenuſe. F. 
| | Example. : Wn TILL 4 
{ Inthe Triangle ABC,  * \ 3 If OT 
Ng 3900 is given, | 
| 47" 19'T, , | 
BC 17 43 $a required, A | "I 
The Optr ation; | 
At Radius monomer mommnmmnmm nn mane armament nn nnrnmens Og, 1000000 - 


To (, AG required, 49% 45! = nocnes nn rnnrernnnees F981. G0 
Cafe XVI. ROT FR. 
The Hypotenuſe and-aLeg given, to find the other Leg. | 

_ = 


IM the Triangle A BC, 
4 here 1s given, | 
2 48/2 | ; | 


- 


— 


The Oper ation, 


As c, BC 17% 43! —————m—ntmmnm—— 9.978% 
To Radius RE oe 


”_ —_ 


Yo is (c. A C 49" 48'= my —_—___ 
To ſc. AB required, 459* 21/——— 


=——_—_ 0 


= ——_— —— 


SECT. -IT 
Df Dblique-angled Sphertcal Triangles. 
Coſe 1. 


Wo Sides, and an Angle oppoſite to one of them. bein iven, 
to find the other oppoſite Angle ; if it be known, whe ry, 
Angle ſapght be greater or leſs thana Right Angle. | 2 


| Example. 
_ *Inthe Triangle A DE, 
There is given 


AE 692 47/ | ; 
DE "3 * ADE required, 


oa 


The Oper ation. 
Co, Ar. 
Asſ.DE 38* 28/— mm —— 0p, 0.20617. 


— — — 


c—Jc______ 


P—_ 


; CRESLAD ST | yy ny 9.97238 


—— 


"* 4 #1! 


L , b oo 4 ALMA 
' 'F ; 4 
f . 
4 


53 


Two Angles, and a Side oppoſite th one z them, being gi to 
find the ocher oppoſite Side 3 ith it be Known, whether it be 8 | wr 
leſs than 2 Quadrant. | a 

| Sacephs 
In the Triangle A DE, SN 
| Therel is given, 
ADE 114? 38' 
| AED -45 00 than 


| "AE 69 47 | x Quadra. P ' A 


: The Operation | 


ASCADESZ 14? 33 - IRS 
Toſ AE — 69 47 =o mnemnnn—cs 
So is f AED 45 00 — — 


Toſ, AD required, 46% $3" ——— 


_ The Reſolution of this and the Gomes Cale depends upon the third 


© TwoSides and their contained Angle being given, to find the other = 
In the Triangle ADE —© 
is given, 
"8 37* 03 "& Tg 


. 69: 47 
Ty 4; $3 


Uk) 


ax, 


TI 


_ - ears ie NE Ee E 
_ OE EIS Ko, 
# : 
F. T 
> q 
: 5 | 


AE 6947 
AD 46.53 


Sum, 116 40 2. Sum, 58* 20/ 


Diff, 22 54 7 m4 t 2 A | 
DAE 03 thereot 1s 18* 31”, SY PRE 
37 03 YR 


AsC 32a, AEandAD 58* 20! —————=—Log, 0.07001 
Tof.3 X at —— 11 27 onnprmnnenrnntmnm nm g,2 97 
Sois tc, 3 DAE ——— 18 31 —————— 10,475 


Tot, XV DandE= 34 51 mann 79,04200 


| Co, Ar, 
Aa 4Zco' AEandADSE) 20! wn mm = Log, 0.27986. 
" 0 (6 4 Xictf, nn 11 AY nenemememnnam nan whom rnoeneninng p:9g127 
 Boletc. 4D AEm—— iy J1 DU IE 24 "tn mag a 9506 
"'Tot. 4 ZWDandE 99 49 —  — 


_—_ TY b. il ts 4 ; | WT. F* 1 

+ZWDandE==79 49 : 

TE ob X VV erneme nennes 34 FI $ | 
Sum, x14 40 A } roquleed 


Having by the fourth Axiom found the half Sum, and half Difference 
of: the Angles ; if to that half Sum you add the half Difference, - the To- 
tal is the greater Angle 3 and if from the half Sum you ſubtract thi hillf 
Difference, the Remainder is the leſſer Angle ſought. | 


Note. ; 


If the Sum of the two containing Sides exceed 2/Semi-Circle,” then 
(ig. each Side ſeverally from 19S} aid proceed with thofe Con. 

nents as with the Sides given in the Example'aforegoirig : The Ope- 

ration produces the Complements of the Angles ſought to a Semi- 


ixcle, FL. 
ca; 


5%; -e7] 


Two Angles, and the interjacent Side being given, to find the other 


' Sides. 
he  Exan 
the Triang cADE, | aft Phe; TAY +" SHR 
7 TUNTges. ond? wt ivr boon 4. oat 


DAE 26: 23'/ CAE 
ADE 137 55 < & prequired, 
AD 8: 50 DE)J- 


3 ca 
TY ET LLRLLY try 9047 an! 
ET. AIG /400 N10 0} nr Naw. a f erty 


AD & i40"vp PRA, 01 
DAE 8 8g _.j.....; 


Sum, 16 8 ' ELIE | To | 
DIR, 112 go TD 7-6 $65 ig 
AD 6: yo half thereof, 4 #9. c 


Ai 4 ZW A andD 83% og! nepal, 
TELLKW me gy 4s 


? 
© 2SfL302. 3:1 1 ft 


As. LVVAuwdD $20 Og! 
' Toe. 7 XW4="56"46 DEED 
So is t 4 AD —" 240 7 i FT. i i: TIE 


Tot.3 Zr AEandDE 74 SIT « 2: I. = wo 
ras. / 


Gay, AE mnd-DE-74 mr": - —— (8. 


DONS + pnikeded IA e NEB > ” L ; 
-TENTo cm —_ ORE 
GP REITIESE 6. 2 As * SETS KT 
CODEC wt 2/3 Sum, x10 13 A El p 
k* Bey ' IE > QEEPRTEIEIREITTY emma... & > M1 # 
Rem, '38 29. DE 
, 1 ; 
H 2 


. Mb». by 2 1 OO_ 


"Sides added to the half Difference; igives the greater Side z, andthe half” 
Difference ſubtracted, aves the leſs. 


Note. 


If the Sum of the given Angles exceed 180?, brag REY Angle | 
from 180®, and proceed with the Reſidues, the Operation will 
produce each Sides Compl to a Semi-Circle. 


% Cafe Mnoinid 8 << 
Two Sides, and an Angle oppoſite to one ad FRmlg ; given; to 


find the third Side> if it be known whether the oe polite Angle, 
or the required Side, be greater or leſs than a Quadxant. .. .,, 


Example. 


% of w 
oh \ 
_ . 


In the Triangle ADE, 
There is given, © -.-- 


"DE 38 28 
AED45.. OO 


AD 46? 3}'2s Eiequired, 


---— -———_ x 4 | : 


The Operation of this Cale avg upon the thits and, fifth 
Axvoms: | 
fide, By the third A:c5ors find the Angle oppoſe te to the other given 


Secondly, Having two Sid and their oppoſite An ou find 
the third ide by the former pat of the fifth Axiom les; you my 


| The Operation. "oy Nt 
Co. a 
AsL AD — 46 53/ mmm 0.13670 
To (, my OO monenmnnnns we CIR CER CE 984949 

= ——— en_—_—_—_—_ 


ToſDAR 37 03 om _ | ep7860 


nuearoans 1 Wa oo gnr won ro a 7 7 Wo ar mo—m—_— 


+ Sum, 42% on” 
+ Diff. 03 $8 =: 


+ Diff. 04 12. : 


AsC.4 xWA and E 039 5s! — Geog 
To, " LW 40 On. w——_——— 70g 
So ist,.2X a*.AD & DE 04 I2 rms mn ns I.86590 
Tot. * AE required, — 34 52 ———_— —_ = == 9.84303 

34 $2 FE 
AE, 69 44 required, 
Caſe VI. 


Two Angles anda Side oppoſite to one of ' then,” 
FT 1-4 third Angle if it be-known,- wheter the opple 
Angie. required, be greater or leſs than a _ 


Enarnple. * 


= 


Ia ths Triangle A D E, 
Thane 1 angle 


| Ihe Reſolution of this Caſe depeqgds upon the third. and fourth 


Fir 


F'4 | ' m = HON: | 'F Pd ares. Z 
Firſt, 'By the third ou. God the I oppoſite ta the other Angle: - 


Secondly, Havin the two Angles, and their lite Sides, the ch 
1 Gd by the former part of te fourth Hs pany: inverted, I 


-T 


Angle ca be fon 


21 : T be Operation, : my 54 
4 | Co. Fr 
As CD AE—37* 03! ——————L% 0.22004 
Tof.D E-—38 28 —————— ———ep 9:7938 
Soisf. AED 45 oo en 


1h Job AD—46 53 RD ———_ ——29:$633z 


Th | "» | _ | | f ; A 
bd wt «> . . = GP. . * + b 7 
02718 4] AD” 36 52. W IST 03 

| DE 38 28 =... 


4 


| Sum, 85 21 21 « Sum, 4 427 "we 
Diff, 08 25 25 + Diff, 04 12 


6 
(Y Fl | 
+. 4 4 
4 [] 
+ oy 


AED 45 0 
DAE 37 oz 


Dif. 07 57 4 Diff 63:58 
oh X.c*%;A,DandD E:04 42! - 


Toi. 478, mma 34A wo — 7... 
Sois t. + XV AaudEr bg: 58. —— B:84t66 


VI .- 4:4 (ih 


_ 57 '19 S.- 05 \ = oy; 4 | 


: F \ (| 


aA, b. ; f. 


Gofe VII.” *514 ;6 _ : | os , | 


.- 
\ BP" 
on 


Totc. +ADE ICeQUired, 52.19 ——————— 19.80733 


"Ta Sides, and an Angle oppoſite to one of them, being given, to . 
find the contained Angle; if it be known, hes oe EY 
Angle; orthc Angle vequired be Xie 'or 


426 wok 


oy 


Example, 


In the Triangle A DE 
There is given, 


=” © oo! - FOFTS 
y- 7 ade xp D-A E required, 
AD 8: 50S being Acute, 


F 


o 


This Cafe is wrought the help of the third and fourth Axiom. | : 
Firſt, By the third Axiom, to find the other oppoſite Angle. \ 
Secondly, By the fourth Axiom, to find the contained Angle, | 


The Oper ation. ; 
| | Co. Ar. | 
So isf. AE 110 13 ——- — E 
Tol. ADE 137 55 required, —m=———— 9.82629 3 
AB 
WW * i 
Diff. . 92 55 + Diff. 46* 27 | x 
AE 1107 S | : 
AD 81 50 


Sum, 192 03 += TS. 
Diff. - 28 23 DL 1617 :: it Ar, 


| | \_ Co. Ar. 
ASCiXa. AE and AD 149 11 ——-————Log061079 its 
Tof. 4Z of.——— 96 01:——— ——— 99976. 
L0 is t, 1% WD and E 46 .27 —— x — -_ -——— 10,02 199 2 _ 
Totc,5DAE required, 13 11 —— ante Quet———_s 10,63038 


” -- T3 11 
DFE 26 22 xequized, 


En”, 


( - Pore” wut Ao. OY TIC OC Wmngy = — >” AC EGI IFIDR Put A” 77 
"Jy EE—_—_yo—__—_—— . _— ww _ ' 
Lathe. : The e *"* - ; 


- 


| ——__ 
Caſe VIII, 


Two Angles, and a Side oppoſite to one of them, being given, to find . 
the interjacent Side; if it be known, whether rhe other oppolite Side 
or Side ſought, be greater or lefler than a Quadrant, : 


Example, 
In the Triangle ADE, 
There t1ygiven, 


DAE 37 03 > being leſs than 
DE 38 28 ,) a Quadrant. 


AED 45* oo/ I E required, 


This Caſe is reſolved by the third and fifth Axioms. 
Firſt, By the third Axiom, to find the other oppoſite Side. 
Secondly, By the fifth Axiom, to find the interjacent Side. 


The Operation. 


| | _ Co. Ar. 
As ſ D A E 37? 03) — — — — 0.2 2004 
Tol.DE 38 28 — na —o_— —_—_— 9.79363 
S0is {A ED 45 00 ——— —_— 44 
AED 45 co 

DAE 37 03 -” 

Sum, 82 0z + Sum, 41* ol' TLRs pe 

U——_—_—_—— TY" 1 


Dif, o7 57 DI. 03 58 


j 


o8 25 + Diff, 04 12 


©”, 
= . : ate - ; 
Bo, - "V2. od - oh Lo - _ _ - tf oo WH ” ” 
_ 4 > c 
_ p w< jo” - 
_—— Co EE . 


pct RE 7. - 
— 58 — ——— Log. I.16005 
| | T OI mo A a '$ 
 Sobst:2 : (Hr?  ADand DE 04. 12 RE 3.86505 
':Tot.5 - AErequired, w=2 4 52 mmm veneer es a——_— | 
34.52 
 _—_— 2 
Fei oe : TE $ 
" AE 69 44 required. 
Coe IX, 
Two Sides, and their contained Angle beings given to 664 the cis Fl 
Side. 
TOs LEED 
In the Triangle ADE, 
There is given, 
Ad £4 52 CAE | is - ſh 
s. JO require = 
"DE. 38 28 mo 


"el Reblutken of this and the followini ; Caſc is deli from the 
ique Triangle by 


's OY = 0s '} — 
nc lars);by-'the. 
_ in ls ihe 14 Que Lach, > a 


nur 


 ————— 


' Toſe, ADE the'contained A 197* 55! —=--— 9.85050 
_ Sols tDE thelelfer EE: " x: ————— 


ws ot 7 x 


If the contained 
a Logs Side z 'but 
, Che Remainder is ihe! 


i & the i 
þ bs if than gy ' ab L om plment to 


a 
5 . 
- 


toe ome _—_ . ————— OOO OR 
wy en ARE 4 oc. 


62 Of Syherieal Triangles... 


| As ſc; of the fourth Arch, 30* 31! ————— 
To {, of the Reſidual, G7 | 3 g—o——_—— 
So is (c, of the 1:ſſer Side DE 38 Ju . 


To (c, of theSide required, AE 110! 15' 


Caſe XN, 


| Two Angles, and the interjacent Sid being given, to find the third 
Angle. 


In the Triangle ADE, ' © 
£2: There is given. | v5 Wy St AL 
ADE 114* 39D 
DAE 37 03 AEDropirel 
2568 i : ; {i2. 
oY \ The Operation. Cc - = ELF 


Toſc. AD the interjacent Side, 46? 53 ELIE 834 
Soist. DAE the leſſer Angle, 37 Oo OPIN 387790 


To f. ofthe fourth Arch a7: 17 mate 29.7186) 
BY ILY; 2 _— $: 3 «i; 
Tf the i interjacint Side be more than a "Quatkane, ſubtract the fourth 
Arch from the greater Angle ; ifleB, from the ſaid Angle's Complement 
to 180*, the Remainder is the Reſidual Arch, ; 
Paeiwc ans. 54 ds. ,* Co: -Ar, 


ASſce 4th Arch wc - 29* rs Log, . 005122 
- _.. To ſe. Refidual Arch——— 38}, 945 ———-— 989614 
Soisſc. DAE the leſſer Angle 37 _ —, — 9.90306 


To . AE D the Angle required, 45 ©0 


mon T9 8494 


| In this and the foregoing Caſe, the Aﬀe@ion of the required Side ot 
Angle may be determined by the Reſidual Arch, F 
or 


/ 


4 a 5 n R ; 7th Ba” > __—_— , 
*., eo - , P eo - A eps 4 . — 
I > OI" Yong, uo ns _— OS 
- ca 4 q - 


" Forif the —_—— A—_— or interjacent Side be " than a Quadrant 
and the Reſidual Arch more 3 or ar the xontained 5d hate 
jacent Side is greater thana Quadrant, and the Reſidual Arch lef, the 
Side or Angle requiredlis'greater pay 's inall other Caſes leſs. 


Three Sides given, to find an Angle. 


In the Triangle ADE, 


| _ There ts given, 
"AE 110” 13! nS oy 
"AD $1 50 ADE fequlpd.” 

DE 38 28 wy -\ 


"TheReſolution of this Cafe en; iti the ſixth — and for 
the more:peedy Operation take this brief. Dixe&ion. 

Add the three Sides together, and from their half Sum ſabrra® the 
Side oppoſite to the Angle required, © + 

Then to the Complements Arithmetical of the Lo = RPA of the 
—_ Sides, add the Logarithm-Sines' of the halt Sum and Remain- 


the total of theſe _ 5 ares is mr I's lem t of 
Kh Angle zequized,-- * - ute. "7 ent © 


S 


The Opin. CEOTETAS © 17 372, F 

b b "$1 6 eo containing S. - : Ge, Ar. q BY 

DE 38 25 Sides. b- b Co. Ar, 0.20617 

AE 110 13 £ Sum, 115* 15) S. 9.95639 

Sum, 230 3t Rem og 02 S$, 8.94317 

MCT —_—————— Sum, 19.1 1016 

Remain, 05 02 ſc. 68* 57/ + Dum, 9, 55508 
- being doubled, produces ADE 137% 54/ required, 

ABD 


I 2 | Caſe 


There Angles given wo find a Side, 


Example. 
In the Triavgle ADE, 
There is given, 


ADE 137* 55 


AED 45 oo CD E required, 
DAE 36 23 


A ” E 
This Caſe is likewiſe performed by the fixth Axiom, FO Angles being 


converted into Sides, and the Sides into Angles, by taking the Comp, 
of the greateſt Angle to a Semi-Circle. ” FOO 


Comp. ADE 42* 05/ T The adjacent?) S. Co. Ar. 0.17379 
AED 45 oo Angles, $4 S. Co. Ar. 0.15052 
DAE 26 23 + Sum,56!44'S 9.92227 


Sum, 113 28 Rem. 39 21 S. 


2 al. > 9.70353 
| ZSum, 56 44 Sum, 19,95011 


n—_— 


Rem, 30 21 + Sum 0 
Which, bs Joubled, A ws DE z8* zo! requir uired, * es 


If the greater Side A E were « the Operation would produce 
the Complemen thereof to a nl Cds, Which ſubtraed from 
1509, it leaves the Side ſought, 


_, 
# - 
. _—_— 
> ny "CE Ir PETE OI 
; - , , OR % : R 0 <<: 242 : » 
- "FIG 0 - 4 8 LES 2 * : « 
F wh oO - > Rx : ""Y Ar hn + 
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4 greet ... VIny E i 
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| CHAP. V. 
The Dodrine of Plain Tr zangles 
epplied in PRoBL Ms of 

Plain Sailing, 


SECT. L 


The Application of Right-angled Triangles in - 
Plam-Sailing. 


the Ground and-Proje&ion of..the Pldin Chart be e- 
roneous, yet ſeeing it is more facile to the 


Lthough 
aRion' to what is more 


ſerye as an In | 
not be here omitted. '# 


Ki | 
» ' 
toblem I, v 


| 4 
' The Courſe and Difiance given, to find the DifereneP'or Latitude 
and the Departure, 
Example. 


A Ship failin ALI Minutes : | 
E demand her Diffexence of Latitude and Departure. + 
| : Platt 1, Fig. I, 


Trian ABC, ; Pig 
by the —_ reſents th the Diſtance alled, 
AB = Dif, Latitude, 


B C the Departure. 
BAC the Angle of the Courſe from the Merldlan 


A CBthe Compl. of the Coutle, 342: 


The Operation. 
46h Forthe Dif. Latitudes 


As Radiis —o- mnr—en nm nm == Log: 10.00000 | 


— 


Tothe Diftance failed, ———= Sl pe nrrermnmn 2.57054 
- Solis {ec of the Courſe, —<—33* 45) —— wm 9.91985; 


— — 


To the Dif. Latitude, = DOD) mmm mrnrnmn nn - £2,49039 


For the Departute. 


ASRadius — ——=—————— Log. 1.00000 


To the Diltance fled, ————372/——— ———2.57054 
So is S. Courſe, ——— 33® 45 ————— 


———_— 
To the Departure, NE MEA ant ———— 


ls | Problem Wt a _ 
The Courk and Diff. Latitude being given, ' to find the A 


Departure. Fe wh 
Example.” 


A Ship failing N. W. by N. until her Difference of Latitude be 399% 
Idemand her Diſtance and Departure. 


© HEN Plate r. Fig.'s, 
The Operation. 

Fox the Diſtance, 4-5 
AS {c, of the Courſe——— — -33' 45 ———=r—log ys $1985 


To the Diff. Latitude —— — 2-48996 
So 15 Radius — —_ —— ——— mc C_ 0,000 
To the Diſtance failed, —=—37 1————=——=2.57011 

” "7 


For the Departure, 
Co. Ar, 
As ſc. Courſe rvarnd.. 45 ——— Log, Bots 
To the DIff, Lat! hl nn 30g —_ —_ — —- 2.48996 
$015 f Courſe mamnnngy 45 mmammnm—_— 9.74474 
To the Departure m——— ET pn —_y 22.31485 
PEER BEES -- Pzoblem III; 


| The Courſe and Departure” given,” to find the Diſtance and Difference 
of Latitude, Ws 

Example. j 
; "_ Ship ailing S. E. by S. until her Departure be 206!,  diqniaed the 


Diſtance and Difference of Latitude. ”; 


The Oper ation.  - 

For the Diſtance. Ta hs 
ET Courſe - 33 45" — 9.74474 
" Fothe Departure m— —206 — . —2,31387 
So is Radius ern np nn nan c=—_— 00000 
-,. Tothe Diſtance ———- \ 370 — 693 
For the Dif Latitude = 
* Asf. Courſe — _ —33* 45'— — -——— 0}, 0.25526 
-." 0 che Departure —==206- — 
S0 is {C. Courſe =m———z 4; ————— 9.9195 
To Diff. Lat. ———— 08 — — "TN 


Pwblem Iv: 


The Dillnce and Dillerence of La titude given, to ind. the Courle 
and _ 


= __ + "Enaople 


65 


Meds nes > SOME i eee En TE oa oi on des "IC. 
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| Example. ; | 
A Ship fails between the North and the Eaſt 3752', until iter Difference 


of Latittde be 309! ; Idemand the Courſe and Departure. . | 
Plate ls Big. 4. 


_ The Operation. 

For rhe Courſe, | | 
As the Diſtance failed, 372) —— - Log, 2. 2.57054 
ToRadius—  —— 10.0000 
So is the Diff. Lat. Er ms — > Shs -.Þ. 49996 
_TyWnK. Comte 33" $O) nnn— gs —— 999 
For the Departure, WP - arti 
As Radius <——E i WA ———_—_— —_——_ — — ——— — —— Log, I 0,00000 
To the Diſtance, — CE ———— 2,5705 


So is the {, Courſe, 33' 50 nn 7456 
To the Departure 207 — Ins 1621 


_ Ppoblm V. Pr 7: 43 96 
The Diſtance and Departure given to find the Courſe and: IG 
of Latitude, 


, 


Enangl, 
A Ship fails between the South and the Welt oy 2/, untill her Depit- 
kute be 7 4 [demand the Courſe and Diff, of Latitude, 
Plate 1, " þ 
The Oper ation, Ft 
For the Courſe, | 
As the Diſtance — 372/ —o—ommmm_ = Log. 2.57054 
To Radius ——-——-——= =—_— ——— ——  10.00000 
So is the Departure 206 — =— -= DO — _— —,, | 


. Tathe ſ. Courſe 33* | Rana rand 


5 © "2 BY . © 4 * ; - al No 70 I ONT —_— —— nn * 
- I” > OE p of 3 EM 8 
: 4 Y { <. bs , 5 ” =? 
& " % K, : - My - - 
is... _ W>: 
; : 
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For the Diff. Latitude, 

As Radius men mr rm mr Log. 10.0000 
Yo the Diſtance ———z7 27 ER. a 
So is {c, of the Courſe, 33* 37 ——. ESE. 
To the Diff. Latitude, | 309 —-—Z2.49106 

Problem VI. 


The Difference of Latitude, and Departure given, totfind the Courſe 


and Diſtance. 
Example. 


A Ship ailing between the South and Welt, until her Diff. Latitude 
be 309 min, and her Departure 206 min, I' demand the Courſe and 


Diſtance. | 
Plate I, Fig, 6. 


The Operation, 


| | For the Courſe, 
As the Diff, Lat, 30g min, =—mnmmmmammmnmnmnmnmmoe mmm Oe 2:48 pg6 


ToRadiug m—- mnmnnne mmm permnmnnmn mernmnnes mc 00000 


| Go (8 the Departure, 806 min, =—ommmmmnm— mnm=—= 231467 
To t, Courſe ag* 41/ a Tt rr CE CANOIIIES g8agp1 


For the Diſtance, 
As (, Courle —— 33* 41/ ——_— A — Log- 9.74398 


To the Departure. 206 —omn nn nn — 23137 
$0 is Radius — ————————.——-10.00606 


To the Diſtance <—— 37 1 mommmm_— — ——— —— 2-36989 


. - : ca 4 


_ % at cas: _— 
4 Ut We Cit ts, . 
44 Q .. 


JPlain Salling, 


SECT, 1 


The Dofirine of Oblique Triangles applied in Problems o 
. Plain Sailing, 
PP2oblem 1, 


A Wo Ships fail from the ſame Port, the one fails E. N. E. 4o mig, 
the other E. by S. ſo far, until ſhe find the firſt Ship bear N. W 

by W. I demand the ſecond Sibp*s Diitance from the Port, and the Di. 
ſtance between the two Ships. Bug 


In the Triangle A DE. 
A repreſents the Port. 


Plate 1, Fig. 1, 
AD theE. N. E. Courſe, and AE the E. by S. Courſe. _ 


The Operation. 


To find the ſecond Ship's Diſtance from the Port. 


. \ Co.k 

 A8S AED 22'3o/—— ——Lz 0.4 

' -'ToAD 40 — — --- t6020 
So 15 I. AD E 123 45 ITE. ---31 __ _— 9.9: 985 


ToAE | 


— JO ————CGC—— ———— r1i.93907 
To find the Diſtance berween the Ships. 
| Co. Ar 


ASS. AED 22* of ener —— Log. 0.41716 
ToAD = __ ft 


SO is 5. DAE 33 45 oe os {| 


ToDE — ——. 58 C—_—————— EY penny 2 em 11,76396 
18: P2oblem IT. 

bans there are two Ports that lie Eaſt and Weſt one from anotha, 
one Ship fails from the Weſtermoſi Port N, F: 41', the other _ 


-f , | "ft 
and meets with the firſt Ship 1 1 demend th 
ond Ship, and the Ditance betwine the om 


Plate t. Fig. 8, 


the Faſtermoſt Port a. 
wm ſteer'd by the ec 
orts, 


Let A repreſent the Weſtertmoſt Port, 

E the Eailermolty 

AD the Courſe and Diſtance of the firſt Ship, 
D the Place where the Ships meet. 


To find the ſecond Ship's Courfe. 


-- The Operation. 
: $1 | | Co. Ar. 
ASD E—— — 80) — —_— _————__ oz, $..969 
To f. DAE 45 00 —————————— 9.84948 
Sois AD 1 ———_— 1:7 
To f AED 21 14 ———————— 9.5597 


The Courſe is N. W. 689 46', or W.N, W. a little Weſterly, 
To find the Diſtance between the two Ships. 


| Co. Ar. 

ASCDAE 459 00! ——m————————— L 0g. 0.15052 

.ToE GO ————— ——_ c__— 1.90309 

 Soisf. ADE 113 46 —————————— 9.9615 

. ToAE 3 ramen on © 
ES] dee 5 pr eos 
.-Pwblem IN 41.5 


- Suppoſe two Ships ſet fail from a certain Road, the one fails S. by E. 
20 min, the other S.S. W.25 tm. I demand their Bearing and Diliance 
trom'each other,, ' +. © t 


'Ih the Triangle AD E, 
A reprefents:the Road, 


"A Dthefitſk Ship's Courle and Diſtance, 
A E the ſecond Ship's Courle and Diftance. 


K 2 


Plate I. Fig. 9. 


__ — 
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Sum, 93 13 ADE 


min. more Eaſterly 


= 


7 


but is forced back by foul Weather $2 min. to the 


Port from whence ſhe ſet fail : 


E the ſecond Place, 


D the third Place. 


The Operation, ; 
To find the Bearings. 
AE 25 -: - $80"-00* 
AD 20 DAE 33 45 
Sum, 45 Sum, 146 15, ZW ADE and AED. 
Diff. 05 z Sum, 73 07 | 
| | Co. Ar, 
ASZ cr. AE and AD 45 —————— Log. 8.34679 
To their Differ. — OF — ws 0.69897 
| Soist. + Z/VDandE 73* o7/ — -—— 10.5178; 
| Tot, * their Differ.. 20 06 cm ——— LE. 
' 42ZÞVq3* 07 " 19359 
XV 20 06 


The Bearings of the Ships are N,E. 75* g1/, and $, W, 75 217 

E, N.,'E. J. E, and W, S, , / W, fires | < 0 
bf To find their Diſtance, 

KID Co, Ar. 
To AD 20 Tr nn nr nn nm nn 1,20103 
So IS ſ, D A E 33 45 CS Seems Gs bs — — 9.74474 
ToDE 13 =—— — — 21.14333 
Problem TV. | He 
A Ship fails from a certain Port S. S. E. 68 min. and'then fails 72 


| | I demand what Courſe ſhe,fteered i from 
/ the ſecond Place to the third, and how fhe failed back to the firſt Port. 


Let A repreſent the Port, 


Plate. 1. Big. 10. 


The Courſe to the Port is N. W. 
_ Weſterly; 


> ks hs. q _ 
: "2 " CEO ES POT 
L > e y N 
; ” bas n , 
. ul * TS. Is 2 % ph ” _ 
. a ' -* c ly 4" "27 
£ > ©. ; ” » - 
£ Y P « IF, " } 
4 . 
> « 2.3 
9 Y 


\ 


The Operation. | 
To find the Courſe from the ſecond Place to the third. 
AD 82 
74 E : 66 
Sum, 150 
| Diff. I4: $ : 
| Co. Ar. 
As .D E the Baſe af —— Log. 8.14267 
ToZcr. AEandAD 150 mtmnmme mm 2,17609 
So is their Difference 14 ——————— 1,14613 
To a Segment of the Baſe, 29 mmm 21,66 
DE 12/ , p4 a. 1.40409. 
Segment 2S.” egment' 29: { 
Diff, Sum 108 
4+ Diff, at 4, or al) {, EB.'3Sumgo4DB 504, 
As. AE 68/ Cr EIrnr rn Conn ene = nant | () A 1.8 2 I | 
To Radius TY com {EEE com ere _ GC. 


Toſc AEB or AED, 91* 34m _c— 9:49993.. 
The C6urſe from the ſecond Place to the thitd, is N: E. 49% 04/, oc 


N,E, 2 E. fere. 
T— To find the Courſe back. to the Port... 
Co. Ar. 
 AYAD 82 min, — —= —— Log. 8.08619 - 
"Tof AED; 719 34 ————— 9.97 
Sos AE 68 min. ern nin mn ——— 1,325: 
Toſ. ADE 519 53) ———— — x9.89582:: 


79*- 034, or W. byN. alittle-: 


- : 
1 « 2 ” 5 
ot 3 ; 
, k ; i : 


O71 4-75v CHA P. VI. 


The Doftrine of Plain Right-anglel| 
T riangles appliedin Pro BLEMS of 


Prrcatozs Sailing, 


whe" ; 


Chart, commonly called HMercator's-Chart, 
(which is the uſeffl Invention of our Country-Man Mr. Eq- 
ward Wright, although this Stranger hath got the Name 
thereof) performs the like Conclutions, and almoſt in the 

| Game rhanner for eaſe, and yet moſt exaQly ; becauſe all Places may be 

laid down upon this Chart with the fame Trutthras upon the Globe, both 


as to their Latitude and Longitude, Bearing and Diftance from each o 


ther. | 
Thoblem 1: 


To find the Meridional Difference of Latitude, or the Difference of 
Latitude in Meridional Parts. | OM oo 


Firſt, Tf one Place be under the EquinoGial, and the other in North 
'or South Latitude, the Meridiona] Parts (in the Table of Meridional 


Parts) anfwering to the Degrees and Minutes of the Place's Latitu e, is. 
the Meridional Diff. of Latitude, OY 


) - 
\ +: Sþ0 / 
2 bu (4 


"4 ©; SH 


2 th k a 
| ' Ti dh (91 
4 "FTA $.&f 


Example. 


' Qne Place in the Latitude 37® 27 Nan, the other .y 
nodtial : I demand the Difference of Latitude : in Meridio 


Og 


Lat. 37” 27/ 2426 
2426 1s the Megidional Dift. Lathade. 


Secondly, If two Places be both in North, or | both in South Latitude, 
fabtra& the Meridional Parts of the leſs Latitude from thoſe of the 
ercater, the Remainder js the Meridional Diff. Latitude. | 


| Example I. 

"1. '-- 
One Place in the Latitude 37* 2 N. 2418 
The other in the Latitude 17 10 N. 1946. 
The Mexidional Diff. Latitude, 1372 

Example Z. 
S M.Pes: 

One Place in the Latitude 45* 56/ > 31:10 
The other in the Latitude 29 17 S 1839 
The Meridional Diff. Latitude, — 1271 


Thirdly, it of the two Places the one have North Latitude; the other 
South, add the Meridional Parts of. each Latitude together, the Sum is 
the Diff. Latitude in Meridional Parts. 


Example. | M.Pts. 
One Place in the Latitude 42? 17'S. 2805 
The other in the Latitude,27 1 ig N, 2795. 
The Mcridional Diff. Latitude. 4510. 
[+ - Puoblem 1. 
| Both Latitudes, and the Difference of Longitude between any two. 


Places being giy " to tind the Gourle aud Diltance, 
_e —_—_ 


- Admit the Lizard in he Latitude 50®North, and the'Barbadees in 
_ theLatitude 13* 12! North, the Difference of TM 529 57! Welt 
1 demand the Courſe and Diſtance, 


In the Right-angled Triangle A bc, 
A b repreſents the proper Difference of Latitude, 
be the Departure, 
Ac the Diſtance failed, 
b Ac the Courſe, 
A cbthe Compl, of the Courſe. 


Plate 1, Fige 1, 
In the Righ t-angled Triangle A B C, 
AB yok the Meridional Diff. Latitude, 
BC the'Difference of Longitude, 
B AC the Angle of the Courſe, 
A CB the Compl, of the Courſe, 


«The Difference of Longitude reduced to minutes, makes 9177 min, 


To find the Meridional Difference of Latitude, 


MPs. 
One Plice in the Latitude 50® 0o'N. 3475 
'The- other in the Latitude 13 12 N. 799 


Barone mn numer 


The Meridional Diff. Latitude, = 2676 
The Operation. 
For the Courſe. 


As Merid. Diff. Lat. 2676 min,— TDI FIRE 
To Radius ——— EIS Dn ot BE 
Sois the Diff. Longitude.3 177 min. 


Tot. Courſe 499 53! ————on_ 
Ns 6 EI PIW uf 5H 
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"i. > ” 3 * 7 ? A>. 3 # \ 
f: ” —. »,  KAASSY ” - _ XA 5; Fw 
" : yy hes DL” 6: ". p<. 
4 lens - bs . SZ. » +; e e 4% L - 
— c I L « we fs 
, | Þ *% . : - 
of T; 
LN _ 3 . 
4 - » 4 
- wy ; _—_ E 
» 
F 
s « 


For the Diflance, 
Lat. 50* oo! SM = 
f Lat. I3 I2 0 . } ; 4 EE 


|S WM Dee oO rn 


Proper Diff. Lat. 36 48, whichis 1508; min. 


As (c. Coarle = — 4 '53/ DT ABITIS 9. Bogr2 
So is Radius —— — —— AO —— —10.00000 LY 


To the Diſtance ITY 3426 — $3489 1 


 Pavblem 1I1T, p. 


Both Laticudes and the Courſy given 'to find the Dilance wy Dif. "ud 
ference of Longitude, 


: 'N 


| Example, | WY ' Ms 

AShip fails from the Lat. _ North, until ſhe bo in the Lacleuds 
13* ja” North her Courts BY go”'s w, or$, W. Latitude ) 4 
more Weſterly 3 I demand the Dittance, a Longicu ; £9P 
The pro, Difference of Latitude is on ci om 128 

The Metidional Difference of Latitude is 2676 min. 


The Operation, "_ 4 
For the Dans DEPT TO ERS, i 


: 
. 


To the Difference of Latitude 2208. onlinobioy 334400 
So is Radius ro.co%%d 


Ea AIR FTIPs eq — ———— 


To the Diſtanc mmm—nms : 3504 + 


5 _ *» "Forte Difference of Longitike 2.114 hatig 
20S —————_—_ ———"—— ropes 
"To the Merid. Diff. Lat, —— = 2676' -3, 0 4s FY. 
0 inaonrk, ——>——— $07 $7: ——— 20KE. 
o FEES Y: 
Fo the rence of Longht- option try 23. 5004S: 
: Ns PI 07 


Both Latitudes and the Diſtance given, to find the Cou if ang Dite: 3 
rence of Longitude. | $EB47s * 
f Example, _. * 


"I | A Ship fails from the Lat. 50* North, 3505', until ſhe bein the Lati. 
+5  qade 13* 1z/ North; Idemand the Courſe arid Difference of Longitude, 


6 p:C 


Bo ks "The Meridſnal Difference of Latitude is 26 76 min. 
Lt \.-- - The proper Difference of Latitude is 2208 min, 


| | The Operation, 


For the Courſe. 
As the Diſlance————— 3505 — — —Log. 3-54469 


\ L———— 


ToRadius — CET In mn On muLmm=omuma_s 2 BOOOO 
So 15 the. Difference of Lat. 2208 ——_——_ | 


. 'Tofe. Comer ————50* 57 - 


For the Difference of Longitude. 


To the Merid. Diff, Lat, — Y > | A SANGER — 3.42749 


$0 IS f. COurſe ——————z 57 once 10.09086 


To the Difference of Longit, 3298 —==—=———— 3.5193 


Pyoblem V. 
\ One Latitude, the Courſe and Difference of Lotgitude being ; | 
to find the other Latitude, and the Diſtance, by os 


Example, 


ao... afitude,$O 'North,until the Difference of Longitude he 32 of 


% 


«| {bl 


«a, - 8 2. = 


' The Operation, | 
For the other Latitude. bb EE 


$057 
©  TotheDifference of Langit. 3297 het edn EG 51812 


As t. Courle « — ——Log, 1 10.0g086 


So is Badius — = I ITT ———=—-—10,90000- 5: 
; To the Merid. Diff. Lat. -. a7; TATE —— 342726 
» | «+3 F424 JIF+15 þ M. Pts. * £ E- 


The Meridional Parts feng: to-Latic. 509. North, . ae 2475 = 
From which ſubrra@ | © BAC." 2 
INN 


- There remains: > 7:2 Bop-. 
Again whicb, in the Table of Mcridicnal Parts, is. EP Latitude of, , 


"4 £73 


13* 14, which is the Latitude of the Place, North. | | © IF _— 
_ For the Diſapce., 


An 


7 
: 


| Theproper Difference of Lativade is 2206, > igri : | 4 


As ſc. Courſe mm —_——  — -"50* 57 Ties 9.79934. 


\To the Difference of Latitude . 9206. — pied yremgenly. 3330 43 Poe Fo © ry 
So is Radius NT on ——_ —_— _— — 19,09908, | c 4 Bn 


f (8 


-To the Diſtance « mr mm—_ = 3507— —__ —— = #54426 || F 


FO "4 : : " 7 5 /# l 
" : . . as G þ i® 
wt i. 4 ! þ v2 
, : . . | v L ' k I by 


. titude, - the Courſe and Difance to'find the other 
ct aags - om tine: 


LY 


YET 7,0 
a" 48, 4.7 


* Bercatops Sailing, - 


The Operation. 
\ For the Diff, Latitude, 


| 


As Radius — Log, 19.00006 


To the Diſtance, -— 3505" — 
$0 is (s, Courſe uu LY 7 I CO ——— — - 9.7999 


To the Diff, Latitude, bees — 

The other Latirudr f F 12 min. North, 
The Mcrldlonal Diff. he e 1s 2676 min, 
For the Difference of Longltude, 


rd OOO 000094 (20s i a Log. 16,00000 


To the Meridional Diff. Lat, 2676" — C4 749 
$0 is t, Courſe ————— 50' 57 _ —_ —— -10,09086 


To the Diff, of Longitude 3298 gr PIT To 
Pwoblem VIL 


' Two Places both in one Parallel or Latitude, and their Difference of | 
Longitude being given, to find-the Diſtance between them. | 


© \ Example. 
” Sn appoſe two Places both in the Parallel or Latitude of 50 deg. and 
"/Gieir Difference of Longitude 79 deg. I demand the Dittance between 
pe The Oper ation. 8 
” The Difference of Longitude in Minutes, is 4200. 4 
As Radius ——— . — RMUBIN Log. 10.00000 _ 


To Dift. Longitude 4200 min, ——_— \_— — — '3-62325 | 
 Sois{c. Latitude SO deg, — —_— —— c_ =. 9:808 807 - 


To the _ 2700 min. mmm m——_— 3-431 32 


Pzoblem "ira 
| TwoPhces both in one Latitude, ' and der Diftnce- given rod 
4 hel 2t2-ag of Coogee. 


ee 


Ws 


This shot repeats the previous 
one, but with different lighting. RO FEY 


— k eas tn dia oj EE —_— _— 


o_u__w_—__——_—__DPP” — —_— eT— 


RR RIP 


b.-- Nercato?'s Sailing. 
The Operation, 
_ For the Diff. Latitude. 


| As Radius —— Log. I 0.000C0 | 
To the Diſtance, —— 3505  —— —— 3.5446 
So is fc. Courle, o Þ SC no— yy 
; : en 


To the D ff. Latitude, 2208 —— cc =— 3.34403 
The other Latirud- is i3 deg. 12 min. North. 
The M-:idional Diff. Latitude is 2676 min. 
For the D:fference of Longitude. 


| As Radius + —— am i 


To the Meridional Diff. Lat. 2676! —————- —_ > 
So is ft, Couric — 50* 57 wok ———— 


To the Diff. of Longitude 3298 —=———— 222747 
JN2blem VII. 


Two Places both in one Parallel or Latitude, and their Difference of 
Longitude being given, to find the Diſtance between them. 


Example. 


Suppoſe ewo Places both in the Parallel or Latitude of 50 deg, and 
their Difference of Longitude 70 deg, 1 demand the Diſtance between 


them, 


The Oper ation, 
The Difference of Longitude in Minutes, is 4200, 
As Radius moommommnggem nommanmen — 


+»: 


To Diff, Longitude 4200 thin, =—— wo —— -— 3.62325 
So is ſc, Latitude 50 deg, = nn nnnmnmnnne nn 5.80807 


To the Diſtance 2700 Min, =—— -—— = ——_—_—_— 1 


Þ2oblem VIII. 


T'wo Places both in one Latitude, and their Diſtance given, to find 


their Difference of Longitude. . 
Example. 


—— , 
P 


oy 


- $65 26 7 


- SY: 
+ —e-——— - 
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Ea 
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Slicsk 4 6 
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[ , . [ uf w : Y S* Lat 
| ws IF < I: TR EN, 
Ts a. : f £ . s : - ” 
- 4 
e - . 
It Ml 
> Lo . 
F 


; Fr: 71 n rings : Exdniple; 4 
$appol two Pics both in the Lititude 50 deg, and the Diſne: | 


SLY 
oy 729 


As ic. batitude 


| To theDiſtance 2700 Min, eonnrrmenmnanmnc mann nn 343136 
| S0is Radius nom nmmmo_—_— $9.00000 © + 


..To the Diff, Long! 4499. Min, — re" 3.64329 


; Two Places Gt. tuate ls in one rank or. Latitade; the "DIGYIt-, | 
and Difference of Longitude being given, to find the Parallel of Latitude. p” =, 


i"; 


Lg 
ny 
* 

LT 
A 
Vw 
% 
- 


4 


A Ship failing due Weſt, '2500 min. until LRDE. "IF 
= me - her D ith. Longitude: be: 42090 Tin. | [64a , ary 2 : be ie A ; y F <4 £ F 
1d demand TI Inns the rcp ode ollsr 4 2:19) © ll 


; Fy TiN - \ Tors , # k > FR, 
HLE3'S | 1'® £ ach 


" AsDi8. 


Th Radius — — — 
. 9sphe._ Iiayce 2700. Miri, ——-—— boot odde13.431 ac TOs 


To k, Latitade 44 deg. — —— an —_— 9.80811. 
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CHAP. VIL 
The Doftrine of Spherical Trian les 


applied in PROBLEMS of 
G:eat Circle Dailing, 


_ *'Lthough it be hardly Loffiblefors A Ship exaQtly' to trace on 
the Arch of a Great Circle, yet it may be of — to 
keep conveniently" near. it, eſpecially in a Ton (or El 
- Welt) Courſe, Mb LI 

_ Problem 1. © + 

. Two Places diffezing -only in Longitude, 

Example, ' *: 


- , 
” L& $945 


*(/ 
. 
\ 4 - 


4 Biilviag in the Ledeidooge®: Nenhytiabetnd to'CPortin 
ſame Parallel, whoſe Difference of Longitude Weſterly is EAR, 9® ; Idemand 


the Angles of Poſition, the Diſtance I the Arch eat Circle, 
what Latitudes and Longitudes the Arch' ſhall. paſs, likewiſe the C 
and. Diſtance from Place ta Place, according to-Mercater, 


Let A repreſent the firſt Place. a. 40 £14 4 
:E-the ſecond. | 6 ee, = 32 2s "Plas 1 I. my [2, 


MEER "The Operation, © | 1. 8 


% 


To find the FOO of Poſition, BA D and BED. 


The Oblique-angled (Triangle ADE is reduced into two 
s Right-angled Triangles ABD and EBD, the Sides and _ 


in-eircher of ther” chere” is p3iven the # 
 theAngleatD, otnl the Anlent Ao vg has 


. 
774 
i 
”" - 


a>; o 
= - _— oL 
_ o Pt” i ID " 
_ nal ge #IT-c=0; , PI % NS p wa ” 
. 2. ox IL S058 VER 2 Lo ” MER N >a x "— 7 20 a 2 , ig 2 
F - 5» « \ br . = Sz: 2 - «* hs 0 
\ % : # "OS Gs ” >, Re, " 4 tt nt rs a es. 2 Ae” : 
S wo > ed T x ASS 7 - . . wa, my 
q : be Es I -— + 8- ? , 4 
a < "» 7 By » of . , 
: LETS wy "FL - 
- % p, - OY - d- » a. th. f . "F.. . > 
2art itcle: | ES. 
! t | 
- .. . . 
"S 
- 


$-: the Tojn &inD- 
As tc. ADB- 23* zo! = 


| 
» : . 


een lh. 19.36170 | 


To Radius —— a ————_ 0,000 
0 is{c. AD 40 00, = Kent mambo _ — 9.38425 | 
Tote, BAD 71 35 —— norte — 9.5 
2. To find the Diſtance AE. _—_ £ OS J 
In the Triangle ABD. 


A3 Radius ———— —- ——————Log, 10.00000 
Tof. D A— 40? 000 ——— EGS oem ——n_—enees 1 
Soisf. ADB 23 30 ———— — 9. 60070 


F 


To, AB— 14 51 9.40877} 2Þﬀ0 ©. 
AB— 14 51 being Joubled, ns 
AE—- 29 42, or 1782 min. 


3. To find the Latitudes by which the Arch ſhall paſs at every five » 
” Degrees of Longitude bom A, repreſenting the firſt Port, 


Firſt, You muſt find the greateſi Latitude by which the Arch paſſes, 
DB, 
In the Triangle A B D. 


As tt, AD —— - 40" oc ————l r9,07619 


To Radius — — — —— 10,90000 | 
Tot. BD — 37 35 ——— — — _— : "SY 
The Compl. of BD ( ge?) 52* 25 is the —_ (pO R {gh 
Latitude, ©», OG 
- Sd Nt ct 2 o 


| Secondly, To find the Lacknide hi which the Arch aſſes at every five- 
Degrees, of Longitude from A, you_mult reſolyg the ſeveral Ny” 


angled Triangles, B Da, BDc, B D G, oe . - 
Ro x 


# ab Fes ®. 


Subtradting five deg- from ADB 230 g&/ 

Then nul a nt i of of 
rating five 

Remalus | 1a BDc 13.50 


And for the reſt, as follows In the Table, 
19% 39/) tnthe Triangle aBD, —_ 
13 30 To find by what Latitude the Point (a) paſſe, 
68 30 6... $90 | 
of 19 To tc. BD 37% 3g) mnnmeem 10:3 1391 
T7 4 Sois(. aDB 18 30 -——— bes 
i 30 22 EO " 4 


-1----1--4-1----- 
oivivivieirici9 
m_  m. Ot wa Ot ty 


The Complement of D a 50 deg, 56 min. North, is the Latitude of 
- the Point (a.) | mw 


After the ſame manner are found the Latitudes for the Point 
c, e, &c. inthe ſubſequent Table. 


Long. Lat. Foxrthly, Having the Latitudes and Long 

- A 0&* 00! 50* 00 | tudes by which the Arch paſſes, you may fad 
a 05 © 50 56 | the Courſe and Diſtance from place to plax 
c 10 00 51 38 | by Mercator. | 
e IF CO $52 O06 | | 
f 20 00 52 22 > So to find the Courſe and Diſtance Az, 
g 25 oo 52 24 | There is given both Latitudes, 50 deg 
h 30 oo 52 14 North, and 50 degrees 56 min. North. 

1 35 co 5Lt 51 gh | 
k 40 00 5A 14 And the Difference of Lovgitude, fivede 
1 45 © 5o 24 | grees Weſt. 

'E 47/ © 50 00) | 


A. 


The Meridional Difference of Latitude is 87 minutes. ; 


£ »_ 'P 4 « 
: l : Ec 
A * 
» 
3 | 
i 


For the Courſe, 
Av Merld, DIA, Lat, monen 7 mr nn og; 1.93952 


To Rady mmm nn nn tn mann ©,00006 


So {s the DI&, of Long. 900 women na 2,471 
To t, Courſe —— 73* Mt m—— cnt 0,53 760 
| Fo the Ditance. 

As fe, Courſe —————73* 4g} ——_mm—_ —Log, 9.44515 
To the Difference of Latitude 56 —— as 174819 
$0 is Radius ———— —— -————:10.00000 
To the Diſtance 200 JEU WS. -; * 30304 


Aﬀer the ſame manner you will find the Courſes and DiGances | 
aGy CC &c. as they follow inthe Table. 


Places. ” Courſes. Diſt. 
4c"; 4 IG es 
From Atoa | NW 73* asf 200 
Fronia toc | NW 77 13 | 189 
Fromc toe | NW 81 28 | 188 
| From ec: tof .|NW 85 02+] -184 


»+ 
*» 
# 


From ftog | NW 89 22 | 160 |... 
"Faiz wh|Tw3s 45-} 96] © WE 
| Frombtoi|S w 82 58 | 187 | 
From 1 tok S W 78 4r | 188 
From k to | SW 75 I4 | *x96 
[ From | to E $ W_72, 51 1 at E OY | 


But in regard moſi of. the Courſes afore-found, are fo near the Wet 
you may fail W. N. W. 917', until you, wo fn, in the Latitude 5 © gif 


North; and-then W. S. W;-917 min. further, you will ; ye at 
M your 


Hans Lc ES > om ll 
IT, > Is 7 
n+. 

, CS Ow” 0 
j FX* l $64” wy 5 
a S.. > ee © p ; -*%, ; 
Pan, dE ___ 3 IM 

= &- : Fg A 

” 


_ © 4 Ghar, . a ant 3 "OW - ont a= 
- _— F EY her IN x Weg 3 ISS SH NS ” 
: wy Oh ESO. 
. 
jp ot At , 


your Port. By this means you will alter y i Latit de almoſt fix ww; 
2nd the Diſtance is but 52 more than that of a great Circle, a. 
| above 22 min. more than the Parallel or Weſt Diſtance. ER 


Problem 17. 
*\ © Two Places differing both in Latitude and Longitude; 


Example. 
Suppoſe the two Places to be one in the Latitude 36* North, the other 
in the Latitude-50* North, the Difference of Longitude between' them 
68* Eafterly ; 1 demand the Angles of Pajition, the Diſtance in the'* 
Arch, the Latitudes and Longitudes by which the Arch paſſes, and the 
Courſe and Diſtance from place to place, through thoſe Latitudes and 
Longitudes, according to the true Char,, AT-e 


—— 


t A repreſent the firſt Place, in the Lat, 36*, 
© *F the ſecond, In the Lat, 50®.. 


Plate in, Fig.13, 
The Oper ation, | 


Firſt, To find the Angles of Poſition, 
Inrthe Triangle ADE. 


AD 4400: ADE 68% oof 
DE 40 00..., yADE 34 oo 
|  Gurmammmnncnnch | , , —— 
SUms| 94 OO. + Sum, .. 47 00 
Diff. 18 14 O00 + Diff. "07 oo | 
Taſ +K 05, eoooooms OJ OO ——— i ep 


—— 


' Sois tc. = ADE —_—_—_—_——_ 3400 FEET Is kt meet: 9.08 539 


o ot PHT ERE 4 ———10.1710 
Tot. 3X WAWdE 13 52 ww —m—nrnnmnrnmmmmm 293927] 
| > xi : on Es Fart = MW ao 0 my. 


— ts _=* Oo. 
As ſc; £ Zi, ADandDE 475* oof — 

To c..4 X c'. ———— 07 ©0 — ——— 9.99673 

Sois tA DE —— 34 00 —— — I0,1710T 


0, i = : of. | hy. on "A LY 7 4 
LE | #Þ- -<>,, 5 $4) = th Ls” 1 —_—__ 
- WW OX” 2 "Hh 2 Caf * A F< - ES - 
2 : : : "" % - 3 we 5 
_” . | ba "8 


es: Br re nnd 1 


To t. ZW AandE 65 08 — — =—___—_— 0,9 


s ZW 65* gS$' 
+ W 13 52 


— ; | 
_ + The Angles of Poſition. 
Dif, 5i 16DAE FS _ 
Dn | Secondy, To find the Diſtance. 
= ' Inthe Triangle ADE, ; 
| | £ Co, Ar» 
Asf, A ED —79* 00! ———————=———Log. e.oo8o5 


Tof: A D— 54 00 mo— — ——_—_—_——— 00 
Soisf, ADE 68 00 oon— ———omnmnmeEemmmrmnrntnrenem 0,067 1.6 


The Diſtance is 49 deg, 5© min, which reduced into Minutes, makes 
2990 minutes, 


Thirdly, To find the Latitudes and Longitudes by which the Arch 
a Find the greateſt Latitude by which che Arch paſſes. - 


1n the Right-angled Triangle A BD. 


As Radiug mmm moans ———— OS [0.00000 
To f. AD — $4? 00! ——————————— 990796 
mt guy —_—— 9.89213 


Sois LDAB 51 16 . i 


DBis 39 deg. 07 min. whoſe Compl. 50 deg. 53 min, is the greateſt 
Latitude. | | 
| Sa Secendy, 


4. OEOIED 


b — "Y " ; 7 ge ns. EIS EROS i. 

x. th. f ? , " o- 4 .: 
Ru MM; y F 31 3 FW. [1] 2 Mina! 
7 


Seoondly, To find the Vertical Angles A D B, and BD E, 
Inthe Right-angted Triangle ABD. 


As ic BAD $1516" —— 9.90423 
To Radius ———— — —— 10.00000 / 
Soisſc, AD 54 00 ——— ——_ — 9.769: 
To tc. ADB 53 46 ———————— 9.86499 


From hb & DE 68*0o' 
Subtrat ADB. 53 46 


Remains BDE 34 14 | 
Thirdly, To find the Latitndes by which. the Arch paſſes abeveryfive 
Degrees Longitude from A, you muſt reſolve the ſeveral Right-angled - 

Triangles B D-a, BD b, B Dc, &c. 


SubtraCting five deg. from ADB $53* 46! 


There remains ADb 48 46 
SubtraQting five deg. from 48 46 
Remains bDB 43 46. 


So of the reſt in the following Table. 


—_— 


Ds 4846 | BDb 13 46 | 
b 43.46 BDz og 46 

ce 3846 | BDck. 03 46 
33 46 BD} a I4 
2 BD m 
BD x 


D 
D 4 D 
D e 28 46 D 06 14 
BDFf 23 46 D xz 11 14 
BDg 1846 [. 


 _— -” " 

i? [2 . 

* IT? 

4 % 

4 f i 4 

Rr In the Tian 
b mw ,4 - 

_ - 

- 

a -% — 


gle 4.D B, to find by what Latitude 
the Arch paſles at the Point «. 72 


mM CT mLAd en andthe Get coo Band, fete. ods. ted. ths. ths. Ht. onto... 


V N 6 b . + & EY ' 'y 1 Pr "FE ' q.* 4 T 
'* ws F 
A. | ; 
Oteat Circle Suffing. 
d 1 5 , 
4 | ; © 


+. REY rk 
\, "Y 
| c 


Av t. D Bonn 39: of! CY nn—————— 9.91018 


To Radius — — —— 
So isſc. aD B48 46 = 


To tc. a D 


"—_—_ PI—_ 


—_— —— 


JO 59 ———mrrnn nnnm—— gy. 


Whoſe.Compl. 39 o1' is theLatitude at 4. 


Aﬀter the ſame manner, aze found the Latitudes of. the-ſeveral-Points 
-. as, 6, Ft. as in the ſubſequent Table. | 


 Latitude.. | Long: |  Fowrthly; Having thus the Lati-- 
: TS . -| tudes and Longitudes of the Arch, 
A 36* of | oof. you may find the Courſes and Di-- 
"30". OF. | 05 ances from Place to Place, AC - 
. (0 42x 36] ©: cm_E to Mercator. 
c 43 47 IS. : 
4: 45. 37 2O - So to find the Courſe and Di-- 

8: 47.09 1-29 ſtance A a. 

| f 48 22 | 30 Both Latitudes are 36 deg. and : 
-£ 49 20 | 35: 39 deg. ©1 min. 

! 50 03 | 40 The Difference of Longitude C;. 
:'s $0: 33. | 45: deg. 

| k 50 49 | 50” The proper Difference of Latitude- | 
F400" $3 | 38: I81 min. 
m 50: 43 60 The Merid. Difference of Latitude. 
1-08: 400 20 | 228 Minutes. . | 

\ E 50 oo | 68 RE £ 

For the Courſe. 
As Merid, Diff, Lat, 228 hin, ———Lo 2.33793; 

TU Min meer mn —C—  — 


So is the Diff, Longitude 300 min, ——- — 


os 


2.47713 


To k, Courſe 52* 430 CT eas {217, I919 / 


For 
7 = 


DE ee EEE 


# res, IM ' OP ET EIT EOS. OR CEIFF 2 -v 
ke ag vo at AE, a at 64 : Eu has at the, 
St ee” ai Ir" , : 2 - 
: - - —— / \ 
4 1 g&&, © 
4 & 


For the Diſtance. 
As (c. Courſe 52* 45! — 
To Diff. Lat. —- 181 ——: 


hed 


fo) is Radius OT rm 


—_ 


To the Diſtance — 299 mo—_ I CO EN AE, 24751 


* "Afﬀer'the fame manner yo' may find the Courſes and mo M1 
b 6, 6 4, &c, as they follow in the Table, 


hmm 


P 


Places» | Courſes. Diſtances, 
min» | 

agg | 
176 
255 


239 
226 


212 
202 
99 
I93 


From A to 4 
From 8 to b 
From b to « 
From 0 to d 
From d to « 
From « to f 
From f to 
From g to 
From b to i 
From s to k& 
From k to / 
From I to m 
From m2 to n 
From # to D | 


——_ 
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CHAP. VII. 


The Doftrine of the Sphere , Containing 
* ſundry Aſtronomical Problems, 
uſeful in the Art of Navigation, 


— 2>——— =y 


SECT. I, 
Aſtronomical Definitions, 


HE Polos of the World are two fixed Points in the Heavens, 
diametrically oppoſite one to another, the one viſible in our 
Hemiſphere, called the North, or Artick Pole, noted with the 
Letter P. Plate 2. Fig. 14. 

_ 'Theother not ſeen of us, being in the lower Hemiſphere, Sled: the. 

South, or Antartick Pole, noted with S. | | 

_ The Axio of, che World is an 5maginary Line drawn from Pole to Pole, 

about which the Djurnal Motion is performed from Eaſt to Welt 

| -The AMeoridians are Oreat Circles concurring and interſeing one ano- 

ther in the Poles of the World; as PES, andPc S. 

-: The: EquineGigl,: or Equator, is a Great Cirele, 90d. diſtant from 

the Poles of the. World, cutting the Aferidians at Right-Angles, and 
| dividing the Warld - into-two Parts, called the 1Verth and South Hems- 

| ſphere; as Ez Q. ES TER PIO T. +, 


92 The Doctrine of the Sphere: *y 
The Eeliptich is a Great Circle, croſſing the Equinofial in the ty. 
oppoſite Points Aries and Libra, and making an Angle therewith 
calledits Obliquity) of 23 deg. 30 min, repreſented by & := vp. N 
This Circle is divided into 12 Signs, each containing 30 deg. whoſe 
Names and Characters follow. uD "A 


. Aries VN ; 
Taurus & 
SW 


 Gemins 


It 
Cancer 'S 
Virgo Tm. 


hich are Northern'Signs. 


Libra 
Scorvi 


m 
Sagittar 1% 7 
Vp 
bv 


S are Southern Signs. 


Capricorn 
Aquar it 
 jces "XX 


The Zodiack is a Zone or Girdle, having eight Degrees of Latitude | 
on either fide of the Ecliptick, in which ſpace the Planets make they 
Revolutions. *Tis divided and diſtinguiſhed by the twelve Signs. _ 
"The Colares are two Meridians, — the Equinottial and th. 
Ecligtick, into four equal parts z one of theſe paſſes by the 'Equinothd 
Points, Aries and Libra, and is called . the Equinoial Colure, y 
P <'S. In 
The other by the beginning of Cancer and Capricorn, called the 
Solftstial Colure, P S, S wv. | | 
The Poles of the Ecliptick, axe two Points, 23* 30! diſtant fromthe 
"Pgles of the Wotld, as I and K. "i 
The Tropicks are two ſmall Circles, parallel to the Zquineftial, ud 
diſtant therefrom 23* 3o', limiting the Sun's greateſt Declination, "/ 
The Northern Tropick paſſes by the beginning of Cancer, and is called 
hy es ub I Un oa —_ | "ii 
e Southern Tropick paſſes by the beginning of 'C« and Þ. 
called the Tropickof Capricorn ; .as A b ve. SI" wil 


The Polar Circles are two ſinall Circles parallel to the Equinditial, 
and diſtant therefrom 65 deg. 30 min. and from the Poles of the 


World, 23 deg. zo min. 
That which is adjacent to the North Pole, is called the Artick 


Circle," as G41. 
And the other the Antartick Circle, as K 4 M. 
| The Zenith and Nadir are two Points diametrically oppoſite. | 
The Zemh is the vertical Point, or the Point right over our Heads, 
as L. 


The Nadir is direaly oppoſite thereto, as N. 
The Azimnths, or Fertical Circles, are great Circles of the Sphete, 


- concurring and ENOI each othef®in the Zenich and Nadir, as 
Zf N. 

The Horizon is a great Circle :90 deg, diſtant from the Zenith and 
Nadir, cutting all Azimaths at Right- Angles, and dividing the World 
into "two 'equal Parts, the Upper and viſible ZHemsſphere,” and the 
Lower and invilible : This Circle is repreſented by H =: R. 

The Meridian of a Place, is that Meridian which paſles by the 
Zenith and Nadir of the Place; as PZ SN. 

The Almicanthars, or Parallels of Altitude , are fmall Circles, parallel 
to the Horizon, imagined. to pals through epery Degree and Minute of 
the Meridian, between the Zenith and Horizon ; as BaF. - 

Parallels of Latitude, or Declination, are ſmall Circles, parallel to the 
Equinoial - They are called Parallels of Declination, in reſpeQ of the - 
Sun or Stars in the Heavens z .and Parallels of Latitude, in reſpect to 
any Place upon the Earth. | 
' The Latitude of a Place, is the Height of the Pole above the Hors- 

207, ot the Diſtance between the Zenith and the Equinoftial, 
| The Latitudeof 4 Star, is the Arch of a Circle, contained between 

the Center of a Star, and the Ecliptick, Line 3 z this Circle making Right- 
Angles with the Ecliprick, and is counted either Northward or South- 
ward according to the Situation of the Star, 

Longitude on the Earth is meaſured by an Arch of the Equinediial, 
contained 'between the 'primary Meridian, (or Meridian of that Place 
where Longitude is aſhgned to begin) and the Meridian of any other 


Place counted always Ealterly, 
The Longitude of a Star, is that part of the Eoliptick, which is con- 


tained between the Star's Place -in the Ecliptick,' and the beginning of 
Aries, counting them according to the Succeſſion of the Signs. . 


N Alrs- 
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| Altitude of the Sun or Stars, is the Arch of an PE ISS. contai 
© twixt the Cancer of the Sun or Star and the] Horizon. "hk bo 


 Aſeenſi on is the eifns of any /Star, or any part of the Equal 
the Horizon 3 and Deſcenſoor is che letting thereof, 


Right- Aſcenſion is the Number of Degrees and Minutes of the z 
nth, (counted from the beginning of Aries) which cometh tot 
Meridian with the Sun or Stars, or with any portion of the Ecliprich, | 


Oblique- Aſcenſion is an Archof the Equinofial between the beginuly 
of Aries, and that part of che Equinottial that riſeth with the Center! 
a Star, or with any portion of the Ecliptick, in an Oblique-Sphere, i 


Oblique- Deſcenſion, is that part of the Equinoftial which ſets the 
with. | 


Aſcenſional Difference is an Arch of the Equinott;al, beingthe pil 
xence between the Right and Oblique Aſcenſi 200. | 


The Amplitude of the Sun or Star 1s the Diſtance of the ng ork E 
ting thereof, from the Eaſt or Weſt Point of the Horizon. 


The Paralax is the Difference between the true and apparent Plag 
the Sun-or Star ; ſo the true Place in reſpe& of Altitude is in che & 
ACE, orA D G, the Sun or Star being at Cor D. 


Plate 3. Fig, : ; 
| And the apparent Place in the Line B C F, or BD H. 


ode Angles of Parallax are A C B, or ECF; and ADB, 


* Center of the Earth. 
Bany Point of the Eantli's Surface. 


- _— 
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SECT, IT, 
Aſtronomical Problems. 


Problem I; 


He Sun 's Place in the Zeliprick, and greateſt Declination being 
T given, to find his preſent Declination. * 


Example 1. 


The Sun's Place begin in 26* 41! of Tanrw, and his greateſt Decl. 
, nation, or the Angle of the Ecliptick with the EquinoBiial, 23* 30'; to 
find the preſent Declination. | Plate 3. Fig. 16, 
In the Right-angled Spherical Triangle Y B C, there is given y ( 
_ the Hypotenuþ; S=yo7Þ po Sun's Diftance from Aries, and the Angl 
BY C, the greateſt Declination, (by the gtb Calc) to find the opp» 
lite Leg B C, the Sun's preſet Declination. 


Therefore the Proportion and Oper ation u ; 

As Radius — — — ﬀ__—_ —_ — — 0g, 10,00000 
To (. BYC 23? 30/, the Sun's greateſt Declinat. — 960070 
So is{. YC 56 41, the Sun's Diſtance from Y ——. 9492202 


ror wma} 


To f. BC rg 28, the preſent Declination N. ——9.52278 


Note; That the Sun's Diſtance is always accounted from the near 
of .the EquinoQial Points, Hries or Libra : therefore it the Sun be in 
the Northern Signs, Aries, Taxrms, or Gemims; or in the Southem 
Signs, Capricorn, Aquarim, or Piſces, his Diſtance is. computed 
from Aries. | | . 
- But jf his Place be in the Northern Signs, Cancer, Zee, or Virgo; & 
> "6 Squthern Signs, Libra, Scorpio, or Sagittarius, *cis reckoned from 


C 
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If the San be in & ike hk digns, his Declination is Nertherly 
if in the Southerri Signs, Sowtherly. | 


Exaniple 2. 


The Sun's Place is 22* 12/ of Aquariwy his greateſt Declination (as 
before) 23* go/z to find his vreſent Declination. 
Plate 3, Fig, 16, 


The Sun's Difiance from Ariry, is 37 deg 48 min. 
The Oper ation, | 
In the Right-angled Triangle Y DF. 


AS Radius ——— — ————Log. 10.00000 


To f. DyF 23*30', the greateſt Declination, —— 9.60076 
Soisf. VF 37 48, the Diſtance from Aries 9:78739 


To DF 14 o8, the preſent Declination S. —29:38809 
You may find the Sun's Place by the Tables in Afrenomes Carolina. 


Problem 10, > 
The Sun's Place given, to find his night Alon 
Nate | 


The Sun's greateſt Declination is concluded by Mr. Strut, in his 
Carelize Tables, to be 2 3" 39/, therefore "tis always given. 


Example 1. 


_ The Sun's Place is 26%.41/ of Tawrus . 
To find the Right-Aſcenſi _ Plate 3, Fig. 16, 


 Inthe Right-angled Triangle BG, there is given the Hyporensſe 
Y C56deg: 41 min. the Sun's Place from Aries, 

The Angle BY: C, 23 deg. 30 min. the greateſt Declination, CE 
the 6th Caſe) to find the adjacent Leg Y' B, the at 
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Toe” "$41, vedic Long. frow'v-- 8 = 
Soj is (c, B Y CG 23"30, the greateſt Declination, uy 


To t. V B 54 22 4 the Right-Aſcen, from Y * : == 


Example 2. 


The Sun's Place is,22* 12/ of Aquarius ; 
JP find the Right Aſcenſion. Plate : 8 Fig. 16, 


T be Operation. 
| Inhe Right-aagl Triangle \ DF. 


1. s 


To. to Bm 37* 48',- the Sun's Long. from 9.8896 
Sois ſc, DYF 23 30, the. greateſt Declination, 


To tV D— 35 24, the Right-Afcen, from the 
"y L next EquinoRial Poing 


This "RO finds the Ri ht-Aſcenſion from the neareſt E 
noctial Point, as you account the ongitude in the Operation, Burt 
Nighe- Aer} njion to be reckoned from Aries, according to the Sus 
on'of the Sig | 
Therefore '1| this laſt Exam _ the Complement of 35%29," 
360, which is 324* 35/, is the ight-Aſcenſion ſought, 


 Paoblem IIT. 


Pak Sun's Declinain given, to find his Place or Longil f 
Aries. .. 


i 


WE} 22h. Ex zangle I. 
The Sv' Dei is Ig” "0 North, encreaſing, 


Plate 3. Fig. 16. 


To find 


lathe Right-angled Triange vB c, ER 
_ There is given” the Leg BC 19 30, the Sun's ESR Det 
nation. © p 
The oppolite Angle BYC 23, 39! , the oreateſi De dlinz- 
tion. 


And the Hypotenaſe  G required, (by the 10th Caſe) being the 
Suk 's Ditiance from Aries of Folks" 


The Operation. Fs 
As LB VC 2 3 * 3o/, the greateſ Declinationgy—oog: 9. 60070 


0 — 


To Radius — —— — 10.00000, 
Soisf.BC 19 3o, the preſent Declination,— — 9:52349 


Tol. YC 56 50 mmm pans 


Which'56. 50 reduced into Signs, is 1' 26* 5ol, 3g 
or 26 50 - of Taurm. 


ol the Sun” s Declination be North, and encrea * this Proporti 
Q 


ds the "og s Diſtance from Aris , if decreafing, m-Libre, in in - uf 
gns. 


if the Sun's Declination be South, and fins! from'Z 
decreaſing, from Aries, among the Southern Signs, 2 bi AA ot Aras & 


Example 2, 


The Sun's Declination' fs 14% i o/ South, decmig. LIVE 
' find the Longitude rd "Avi, * v 


The ' Oper ation. 
In the Triangle v. DF. 4 
| As CDYF 23 3&, the greateſi Declination, — 


 ToRadins ib —— mr mmm 
_ Soisf. DF 14 10, the prſenc Declinationy—= - 


. 


Plate 3: Fig. 7.08 


Fe x00 — © The Doarine of theSyhere, 


Compl. of 37 deg. 52 min, to 360 deg is'322 deg, 08 mia. 
Th need into 370, is 10' 22® o8!, or r 220 08 of Aquaring, 


Pyblem IV. 
The Sun's Declin: ination given, to find the Right-Afcenſion, 
Example 1. 


The Gun's Declination is 19* 30' North, increaſing. (A 
To find his Right- Aſcenſion. 
Plate 3. Fig. 16, 
In the Right-angled Triangle | vVBC, 
There is given the Leg BC 192 30o/, the Sun's preſent Dech. 
nation. * 
And the oppoſite Angle BY.C 239 30o/, the greatefi Declination, 
(by ey if Caſe ) to find the Leg V By the Right-Aſcention, 


As Radius —_ IO. -00009 


To tc. By © 23* 30), the greateſt Declination, 10, 3617 
Sois't. BC 19 30, the preſent Declination, —— g, _9:54915 


To. v B— 54 32, the Roght-Aſcen- from — x9.9168 


The- ſame Caution 'which - was given for the right accounting the 
Sun's Place in the third Problem, ſerves for the Right-Aſcenfion ; yo 


as that was given in Signs, Degrees and aaa) this muſt . be given in 
Degrees and Minutes from _— | 


Example 2. 


The Sun's Decliriation is 149 10 ' Squth, decreaſing. 
WV o find the Right Aſcenſion. | 


| Plate 3- UT i. þ 


To ; W's 4 
The Operation. 
| Inthe Right-angled Triangle DF. 
As FCS CUFF INIPEHE N09 Ts IRS — Log: r0.00000 


To tc. DVF 23* 30', theSun's greateſt Declinat. 10.36170 
So ist, DF 14/10, the preſent Declination. —— = 9.40212 


TolvF . 35 2d, theRight Aſcenſion + X9.76382 


The Complement of 35 deg. 29 min. £0 360 deg, is 224 deg, 


31 min, the Right Aſcenſion from Aries. 


' Problem V. 


The Latitude of a Place, and the Sun's Declination being giveny 
to find the Aſcenſional Difference. 


\ 


E xample. 


In the Latitude 51 deg. 32 min. the Sun's Declination being 20ukp: 


12 min. to find the Aſcenſional Difference. 


In the Right-angled Triangle ab c, 

There is given the Leg be 20 deg, 12 min, the, Sun's Declination; 
and the oppoſite Angle b a;c 38 deg. 28.min. -the Compl. of the Lati- 
tude, or the Angle between the EquinoQial and Bktzon > (by thefirſi 
Caſe) to find the other Leg a b, the Aﬀbcrionnl Difference. 


Plate 3. Fig.17. 
The Oper ation, Wh | 
Acad —— rm ——_— - 10.0000 


'Totc, b ac, 38* 28/ the Compl. of the Lat; ——— 10.09ggT 
.Sois t. bc, 20 12, the Declination — 9.56576 


| Taſrab 27 35, Ge Acai Direver's — EZ: = 


n 


Azoblem VI; 
To find the Qblique;Aſcenſion vr Deſceufion, 


.  Firſ; Find-the 4ſeenſional Difference by the 6fth Problem, 'and_t& 
Right Aſcen n by the fourth Problem. | MEE 


' Secondly, If- che San's-'Declination be Northerly, ' the 4/cenſfimg 
Difference ſubtrafted from-the Rig ht.: Aſcenſion, leaves the Oblique Aſcen. 
ſion ;, aind added to the Right Aſcenſion, gives the Oblique Deſcenſir 


| "*rhibdy, If the Sun's Dedingtion be 'Southerly, the Aſcenfional Dife- 
rence added to the Right Aſcenſion, gives the Oblique Aſcenſion ;, and 
' ſubtracted therefrom, leaves the Oblique Deſcenſion, 


Note. 


If the Right Aſcenſion be leſs than the Aſcenſional Difference, adi 
60 deg, to the Right Aſcenſion, and then ſubtract it therefrom; 0 
f the Sum of the Right Aſcenſion and Aſcenſional Difference, exceed 


60 60 deg} the Remainder \,is the Oblique A/e 
no Moron Y | 


conſion, o 


To find the Time of 'the Sun's Riſing or Serting, and con 
the Length of the Day or'Night, OT ” que 


Firfl, Find the - Aſeenſlonal Difference by the filth Problem, whit 
reduced into Hours and Minutes of Time, by allowing for every 1 5 Gp 
one hour, - and for every degree leſs than 15, 4 tnin. of Time, and 
every 15 min, one minute of Time. 


Secondly, If the Sun's Declination be Northerly, the Aſcenfund 
Diference added to fix hours, gives the Time of Sun-ſettinge. 1... 


S ve '- £&% 


' . And ſubtracted therefrom, leaves the Time of Sun-riſmng. |... 
.  ., On the contrary, If the Sun's Declination' be Southedy, the Aces. 
 fianal Difference added to ſix hours gives the Time of: Sun«rift r,.0 

By” 7: i $. HE ; Wh 


' you double” the Tice of "Sit frizns 

Length of Days ind the Time of Sunſet Day 

of the Night. Ty | _ 
: TR Example A 


In the Latitude 51 deg, 32 min, North, the Sun's Deelioh i 


20 deg. 12 min. North. 


And the Aſcenſional Difference by the; fich-Pcoblem harkw3s 


min. which reduced into Time makes t ar For EY 6. ls 


C3. 
n: 
4 
AT 
3 
c 
= 
Oo 
.. 


% Therefore the Time of gum ſetn wi 7. * = _ 
- The Tie of 75. an code, 
The Le 


; th of "> = ; 
\ , TheLen of he Ni 
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Example 4; II. 41 12106 
In the Latitude 51 deg '32 min, the Þeclination 20 deg. 1 12 min- 


the JETT FAS TT 
rt 1 ep 85 ming, which makes 


a1 the A Aſumſiing 
(as before) 8 hour 50'minuces 
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a Place, and the ich $ VIPS being given, 
to find the Sun' 3 mat 
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' 10%» three. _— 


<n-th Latade gxdagi. 22 min; the Gan's Declingtian. bein 20 
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Plus 3. Fig, i" ; 


In the R wh. Triangl a'b.c, there ls given - 
Go to the For I Ty TT 


= The Operation. 


* Asf.bac; '39* 28' the Compl. of the Lat, wn 9.7938, 

| To Radius —— — 
 Soisf. be 20 12 the Declination —— 9.33 

Tol. ac 33 43, the Amplitude, — E— 97446 


If the Sun's Declination be Narkerts''s the Amplitude i is to the North 
ward of the Eaſt or Welt; If the Declination be Southerly, to te 
 Southward. | 


« * \ od 


| The Latitude of a Place, a "yg Sun? ; Deelination being gies) ( 
find at what time the Sun ſhall be dac Eaſt or Well. 


_ Exanyle. | 
In FIIIR EY 51 deg 32 min. North, the EST. Ditlnatio NE” 


- I2 min. 


To find at what rimethe Sun ſhall be due Lit or Weſt. 


at 4 


In the Ri ht-angled Triangle ade there is giver the Leg d e.20 
12 min. Rig the oppoſite Angle "4% Hides, 32 min, Gy we 
Caſe) to I the Lega ac, the Time from fi Ix. | 

* Plate 3. Fig. yy ; 


The Rn” 


AS Radius —nn——os mom mmmmdmmnmm mm Log. 1 


3 .*. Totc.dae'51* 32! 
oF Soist.de 20 12, 


"# Tof. ac — 16 $9, the Diſtance from *- Ky 


e oe, 


ls "wt ” 


Which belng reduc in Time mak ns lake main 
tran goon 2h wenkg 

' the Sun cotnes to the Kaſt\,, and hows, $'bc 
52min. thedime of hls being Corn We yk IH Yrs 


\- PpblemX. 

The Latitude of the Place, and the Sun's Declination being iven” _—_ 
find the —— being in the Eaſt or FINE or Prime”. © 
Kertical.. | "7 
Franpl ple, X 2M 


Fa the Latitude 51 deg. 32 min. North, the Declination 20 deg? 
12:min. North, to find the San*s Altitude being due Eaft or Weſt. 


In the Right-angled Triangle a de, there is given the Leg de 20 deg. 


12 min. and the oppoſite Angle, da e 51 deg. 32 min. (by the tenthi 
Caſe) to find the Fypotenuſe ad. 


Plate 3. Fig. 17. 
The Operation... og 

Asf, dae: 519 32 the Latitude ——— ———— 9.89374 
QEXHTT 


To Radius — | a—_ a — I —— IOQOODoee + 
Jois{. de 20 12, the Decline - 9.53819 


—_— 


Toad 26 10, theAlt. in the-Frime Vert. =——— 9.64445: | 


RF: "Problem XT. - 


| The Latitade of a oaks and the San 's Declination being =Y to 
. find his Altitude at lix of the Clock. 1 


—_—_ ” 
n a the 7 ar os wif in 32 min, Norts fn, Deallandin, ha To 
# Alice a | 


- 4688 


In *Right-an Thang hs: ry oe & there > is-gi ven - = 
4c in the' hy angled Tran che Angle 'ba 6514 deg- 32 min, oy U 


ninth Caſe) to find the oppoſite Leg bc. h 
' Plate A Fig. *.; 4 | 


The Operation. 


Be 
 AdRadins ————ormmmmmmmtmmmmermm— Lol 1900p 


To (ac. -249 30/ the Declination —————— - > 600M : 
Soisf. bac51 32, the Latitude —— — 9.89, 


— 


To \, be 18 11, the Alticudeat [Ix mm = 29,4944 


Problem XII, n 


The Latitude of a Place, and the bun > Deciuton being gm 
to find the Avimuth at (is, 


Example, 


In the Latitude 51 deg. 3a min. North, the Declinatlon ag de 
30 min. North, to find the Sun's Aeimwwh ut fix of the Clock, 


In the Right-angted Triangle a b c, thete is given the yp 
ac, ag:rg- 30min. .and_ the, Angle bac, 54 wel 
{ixth Caſe) to find the aacertLags Te Ade n Of 


*q_ 
As us" mnmnmnrmnnng rm 


Jo t. ac 23 30 o! the Declination marnt———— : | 
So is ſc. ba c 5132, the Latitude ——_— — pe 


Tot.ab 15 08, the Aeimurb from the _ 


- Problem XIE. 


The Laridade of the Place? Sun's Kithuds dnt Deelirdiow'h 
. given, to find his Azimuth, 


G _ K, ® 


«S,.. Id 7 

"1 3 EI 
#4 S- </ £ 

- ox ."*m 


"i "9 


In the Latitude' 57 dep, +32 min, North, the Declinatityi: 23 ak 
30 min. North, the Altitude 49 deg. 40 min, ,To find the Sun 


Azimuth. 


In the Oblique-angled Triangle DPZ, there is given, the three 
Sides,” Z P 38* 28' the Compl. 2 che Latit, PD 66? 30”, the Compl. 
of the Declination, or the Sun's Diſtance from the elevated Pole, and. 
-DZ 40? 20', the Comp, of the Alritude,, (by the 11th Caſe) to find 
the Angle DZP, the Sun” $ Aint from the 


| Plates, Fig 18.. 


Y 
LT 
8. 


Thi Oper ation, 


ZD 40" 30! Sine wnonnmnmmnmmmmmn————=Co, Ar, 0.18894 
Legeh ZP g6 88 Blne mn momma Co, Ar, 0.20014 


The BanDP 68 zo + Sum 7a" gg BineLog py7g7 


: 


Gum + 149 16, Rem. os coSlne 9.02988 
Rem, 06 og |, 59 44 9.70240 : 
Which doubled, $9 44 prodige BY. we” 
The Sun' + Animwrh wg 28 rom the North, 

Example 2, 


In the Lat. 31? 52/ North, the Sun's Declination i is 159 16! South, 
and his Altitude 19® *37'5 ; to find his Azimuth from-the ne Ys 


| Plate 4 Pig. 19. 
The Operation. 


In the Triangle DPZ, | | 
Thete'ts -Liven PZ Th 28/, 
DZ 70® FINE 105” 16', and DZP requind. 


. wy o | b + f . : Tha 4 
: . M ww. : wt "Ja > : '"*. oh LE : 
. 2 . - * = x ( 1.74 6 
\ Rats 4 
5 p C 
. "SE q 1 
o ; 
. THLE 
*t 


They ZD 10* 23!'Sihe =——=——— Co. Ar. 0.0959 
Legs ZP 38 28 Sine —————— Co. Ar. 0.20644 
TheBaſe, DP 105 16 3'Sum 107" 03" Sine Log, ogg, 


Sum 214 O7, Rem. o1 47 "Sine g. 49300 


2 Sum . 107 03, — FN ren Gum 25.50 | 
Rem. 01:47 *(C. 76. 59 2, Sun 9.352 
Which doubled, 76 59 produces . | — 


"The Sun's Azimuth 153 58 from the North. 
| = | ' ED _ Example 3. 


In the Latit. 51 deg. 32 min. South, the Sun's Declination 23 dep, 
, 30 min. South, and his Alutude 49 deg. 40min. to.find his Azimuh 
.from the South, be 


:-In the Triangle D PZ, P muſt repreſent the South-Pole ; then thee 
is. given P7 38* 29/, the Compl. of the Latit. D Z 40® 20/, the 
.Compl. of the Altitude; Þ D 66" 30", the Comp]. of the Dec. 
nation. or'the Sun's Diſtance from the elevated (or South) Pole; to 
find PZ D, the Sun's Azimmh from the South, bs 


Plate 3. Fig.18, 


The Operation is the ſame with the firſt Example ; only as the Ay. 
muth there was accounted from the North, this tinds it from the South 
part of the Horizon, whichis 119 deg. 28 min. : 


Example 4. 


| Inthe. Lat: 51 deg. 32 min. South, the Sun's Declination'is Is 
16 min, North, and his Altitude 19 deg. 37 min. to find his 4 
mth from the South. | ts ” 


Plate a, Fig, ty. | 


In the Triangle DP Z, P a tw 
Pocoith —rk "my , "_ the South Pole, as in | , 


 $ Ge 
y mT 


yt 
TN |; 
a. ; C " 


&' | | Then FRET 
& 2nd D ZP require 


Wo The: ation 1s the ſame A the Gremd n—__— «aha PF 
oh __ is to be accounted from the GC which will be fou 
753 deg, 58 min. 


ou PZ oe 28', DZ 70! 23's Þ D 105) 16, 


/ 


Problem XIV. 


The: Latirlads of the Place, the Sun's Declination and Altitude OY 
- given, 'to find the Hour of the Day. _— | 
4 | ; 


Example | T.. - 


WA hy Latitude: v1 deg. 32 min. North, the Shu « "Declination 


is:23 deg. -30 min, North, and his Altitude 49 deg, 40 min.'to find 
the Hour from Noon. \ 


In 'the' Triangle DP Z, there is given PZ 38deg. 28 min. DZ 


deg. 20 min. D P._66 deg.. 30 min. and DP Z the Hour from | 
| neuen 


» > « 
—— 


ad 
F 4 


VET ee ic OE _ _ 18. 


11 The Operath TM WW. 

The F DP 66 3o' Sine | "; *. '0:03760 

LegsL, PZ 38 28 Sine; ,. + Co. Ar. 0.20617 
The Baſe DZ 40 20 = Sum 72* 39/ Ine _ 9:97978 

Sim 145 18 Rem.” 32.13 Sine" þ,72683 

3.Sum .* 22 39: Ht -———— Sum 2995038 

Rem. ; S 13 6. 9 > 8 . + Sum 9.97519 


The Double of 19 11 min. is 38 deg. <p 
reduced into Time, S hours 33 DEST. 


hour of the Day is either 2 | hour 33 min ASROO, or 9 008 27 
min, before Noon, | 


-_ 
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De, FE 446. 5h oy » £6 CAE. JETER ” RE” 4 P IEXTS - < XY n 8 > #: >» 4 
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” the Latitude $1 <. 32 min. North, the Suns Declina ae : 
15-deg, 16 min. South, and his Altitude 19 de min. to find th. 
Aour P. M. .or Afternoon, ' Ss p | "ITE 


In the TriangleD P Z, there is given the three Sides, Þ Z 350 - 
DZ 70* 23', PD 105* 16), ad DP Z required. F 


Plate 4, Fiy.'1y, 
The Operation, | 


The F PD 105 16! Sine Co. Ar. 


Lego, PZ | 38 28 Sine . Co, Ar, 
; The Baſe DZ 70 23, 4 Sum 105* 03! Log, 


— — 


| Sum tt 1:18 214 07 Rem, 36 40, 


11 


4 Sum 107 03 -mo—n— 


——_————_— 


Rem, -.,' 36 40 Sc. 12 44 


Which doubled, produces.ag.degs 28. min. and that reduced into 
Time, makes 1 hour 42 min. fers. ! 
T1 Problem XV; 
 The.Latitude of a Place, the Sun's Declinatidh 
Day given, to tind the Suw's Altitude. 
wry i FW Example. 
* Inthe Lat, 51 deg. 32 min, North, the St 


30 min. North; the Hoar, t-hour £4 min. Af ;Th 
| To find theSum's Alticude,: - * [-N Og 


3 Hour 53 minutes reduced, make 28 deg. I ; min. 


_ P as EE ot. - wt 
a » « "- 


In the Triangle D PZ, there is given the two Sides, PZ 33 deg. 
28 min, DP 66 deg. 30 min. and the contained AngleDPZ 28 deg. 
15 min, and the-third Side D Zrequired, $23 ©; ans 8 


Dt INeE 


Plate 3, Fig, 18. 
The Oper ation, * 


io Badge mmmmmmmmnnn 


 Toſc DPZ 28? x5/ the contained Angle —.—. mrs 
So ist. PZ 38.28 thelefſer Side —— =—— 44+ 


Le In 


To t, — 34 59 a fourth Arch m—__ 


; Fromthe other Side PD 66* 20/ 
+. Subtract the fourth Arch 34 59 


The Rem.is the Refidual Arch 31 3t 
Co. Ar. 


- aſe, — 34 59 the fourth Arch———— 0.08655 
To ſc, 31 31 the Reſidual Arch —— — 9.93069 
+ So is {c. PZ 38 28 the lefler Side —— 9.89374 
\ Te... DZ 35 27 the Side fought - —29.91098 
Whoſe Compl. 5 4 deg. 33 min. is the Altitude required, 
Pwblem XVI. 
The Latitude of a Place, the Sun's Declination, and the Hour given; 
tofind the Sun's Az5mwth. TS 


Example, | 

In the Latitude 51 deg, 32 min. North, the Sun's Declination is 

15 deg. 16 min. South, and the Hour, zo hour 18 min. in the 
Morning 3 to find the Sun's Azimuth. L 


'”" The Time from Noon is'r bourq2 min, 
\ Which reduced, i25deg.zomims OO 
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"_ wy a | The Deir of the Sphere. | 


In the Triangle DPZ, there i is given the two Sides PZ 284 
28 min.P D 105 deg. 16 min. and the contained Angle D Þ Z 505 
30 min. to findone of the oppoſite Angles, viz. Þ ZD# 


| Plate 4. Fig. i 9. 


\ 


The Oper ation. 


PD 105%16/ 
PZ -. 38 28 3 
Sum 143 44 £ Sum 71*52'JDPZ 25%;0 


Diff. 66 48 5 Diff. 33 24 the half 12 45 


| Co. Ar, 
As6<Z DP and PZ TI) $2) em MmMmmmnm 0.02212 
To f. 4X cf. — 33 24 ——— 9.74074 
So 1s tc LDP Zo —— ALS 45 —— 10.64536 


Tot. *XWPDZ andÞPZD 68-39 — > 


Co. Ar, 

Asſ.:Za'. DP Mo $a! —=——— 0.508 
Toſc. IX orf.————— zz 24 99: 
So is tc, +DPZ — 12 45 — —l10.64536 


Tot..ZWPDZandPZD 85 10 ———_ 


+SVV 85* 10! 


bum 1 193 « 49 9 DZP required, 
Whith ls the Sun' 8 a _ mn the North, 


© Fig 
: þ, ** 
Ew f & 
uw þ , ; 37 4 
* E<--.-Y | 
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The Latinde of Atcale” 4 nts 
to find the Howr A Fes th 's 4 Lay gm 
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EE 25 1 " Exanyle.. 
Ia the Latitude 51.deg, 32 min. the Sun's Altitude 49 


_ his Az)muth 119 deg. 44min. from the North; to find the 
, Afternoon. ' FRED b 


In the Triangle DPZ, there is: given the two Sides DZ 4odeg 
20 min. PZ 3$ deg. 28 min., and the contained Angle DZP, 
219 deg: 44 min. and the oppoſite Angle DP Z required, 

h | Plate 3. Fig. 18. 
| *- The Operation. | 314g | 
DZ*” 40* 20/ oh 
PZ 38 28, WE 0 WOE re ns 
Sum 78 48 -. Sum 00 ro 119% 44" 


| —— _— 


pit or 52 4. Diff. 00. 56 Jthe half "59.52. . 


5 | Co. Ar. 
AsCiZ a. DZand PZ ——390 24) =—— 0.19741 
Toſ. 4X cn, OO $6 t— 8.21189 
Sois tc. + DZÞ mnnnnm_—yy 52 == —— 976377 


—__—_ 


To tf. *.X WPDZandDPZ 'o0 | Of mowenn tornieid r8.17307 


Co. Ar. 
As, 4 Za, D Zand Þ Z———3g9 24/ ——o=—=0,11197 
So is te, D ZP _——y, 5 -———— 


Tot, + ZWPDZand DPZ z6 CL ——_—_ 19.87 568 
rev 3654 
1XW co gt EEG 4p 
_ Sum 37 4F DP Zrequired. - = CLIN 4. I 
"> _ Bj & 4 19h. 56 beware {C4 DEG 
Nets, DPZ is the greater Augle, becauſe oppoſite. to the greater 
SA D2, 37 deg. 45 min. vs rg roms pens te greater 


Afternoon 


P2oblem XVIII. ©; of 


The Lati ude gn Longitade Je of 'a fixed Star being given, to find 
Right Aſcenſion hoy vation, » 10 Nnd the 
by of | [ Example, | | | 
The Longitude of 'Caftor is 15 deg. 33 min, of Concer, and 
Latitude ap Ag North; to Fr his Right Aſcenſion 5 
Declination. | 


In the Oblique Triangle D IP, there is given the two Sides, Ip 
23'deg. 30 min. the Diſtance between the Pole of the Equinoltial and 
the Pole of the Ecliptick; ID 79 deg. 5S min, the Complement of 
the Latitudez and the contained Angle DIP 15 deg. 33 min. the 
Longitude fipm Cexcer': Toi tmd one of the oppolite Angles DP I, the 
Complement to 180 deg, ofthe Right Aſcenſion - from Cancer ; 1nd 
the third Side D P, the Complementof Declination. - 


Plate 4. Fig. 20,, 
For theRight-Aſcenfiow 


ID - 79" 58' 
IP. -23 3O 
Sum 103 28 Sum 51* 44) DIP 15% 35/7 


Diff. 53 28 Rem. 28 14 ſj: DIP7 46 


: ES ; Co, A. 

As. Za. IDandIP —FI* 44 —- = 0.10505. 
Tof, 3.X ct, —— —rroownmornnP$, 14 ——_—— 9.67493 

So is tc. 5 D IP—————_— — 07 46 ——0, 


uy / 4.2 pt -*p .* % * FRE. 


As 


7 


T5” 
= | was th «6... Co. Ar, 
As 3 Z cr, I D and IP wm nmmoE_<gt 4, ——— 0.20808. 
To {c, 4 X at, nm rrmrmrmnnemrmmen 26: 14 mmm 9.94499 


To t, + ZW DPI and IDP 84 3t —w——c. 1.01828 


4 ZVV 84 31 "PS i 
SEW 77 146 _ \'4 


Sum 161 45 DPI. 


Whoſe Compl. to 180 deg. is 18:deg. 15 min, the Right <ſcenfion 
-; and therefore: 


from Cancer ; the Right Aſcenſion of Cancer is 90 deg... 


[1 


the Right Aſcenſion from Arie: is 108 deg, 15 min. ,: 


For the Declination. i! fl! / 
Co. Ar, 
AsG. DPI 161* 45! the Compl. of the Right Aſcen. 0.59423 
-. Toſ.DI _ --79 58 the Compl. of Latitude! } -;, x 9-9933r - 
-Sqis{. DIP: --15-33 - the Longitude fxom Cancer 7; » . 9.42826 


*To£D P, $7 28 the-Compl. of the Declindtion - "9.92 $80 - 


(+ FSI I 


C2 F 


| Whole Compl. 32* 32/ is the Declination Northerly. | 


. \ 3 Sh. 
' 2 TS 4 


nn ; Pwblem XIR. . 5 \FE#Z - 


The Right Aſcetfidtv and Declination of a fixed Star bukith given. 
to find the Longitude and Latitude thereof. # 


4 d ” xX WH 
ns ' E ;7 . = 
SE 4a *.: # oF & : - . 8 
- # id . 5 a oo 
' * : vo -* of 4 , 4% . | J g p |; . : * y F ” [| . 1 . "Y 
; . : ”Y 4 - * v X 4 * at 4 F 2 PY Fi k 1 4.4 "I '\ p =. 
N ” «on I © . q [ S = o B - 5 ; 
The Ri 'of. 4s:108%+5/,... and. his | 3 
x Ro ” 4 % s } £ F: 4 \ " yy &- 7 ' ; -J 
4 - - - M4 . P ww. - 
X : F 5 
” -R2 15h 
w 
7 
. $ Fa 


322 ;32/-North ;. tg findi his. Longitude apd Latitude. | ® (7 1 
"In the; Triangle I p P, there is given the two Sides, IP 23 deg. 

;omin, PD'57 deg; 28 min//and'the contained Angie-DIBI,! 161 deg, + 
45 min. to tind the oppotite Angle-D I P, and the third Side DL. © {> 


it... 7 p 


RS +. oe ' 4 


A; The Darrine of the Sphere. 
©. * To findthe Longitude, 
ÞD 57*2%. | 
IP 23 30 
O / 
Sum 80 58 + Sum 40? 297 o 161% 45 
Diff, 33 58 Diff. 16 59 S+ DPI 80 52 


-- 


—_ 4 


As £C :Za*PDand IP. ———40? 29'-——--—— 9, 1855 


” Tof.'3Rat —————16 59 —— 94655; 
Sois tc, 3D ÞPI'———c——— $2 ————9,206:; 


Tot, ; X WDIP and IPD 04 08 —— 85g; 


As 2 Z at PDandlP 40" 29! =——— —o 
*. Toſe, ;X av —— 6 59 ---——-—— 


: 


\ Solstc., DP Im bo 52 ——9,306: 


| Tot, ;ZWVDIPandIDP ut yn 
ZW in a5 "TTY 
"XW 04 of 
Sum - ry 33 D1P the Longitude from Cancer. 


To find the Latitude, 


(f" 


' PofD P' ——. 5728: the Compl. of Declination, 
So bf, DPI 161 45 the Compl.ofthe Right 

4 To CDI 

UG 2 


| Co. At. 

As f, DIP .—— :5* 33' the Longitude from Cancer us 
9.92 

49511 


———$ 01 the Compl.of the Latitude 19.9933 


\ 


Pubic 


poets 


6 > a AE $6668 TIT 
| | __ , ; « K po Py 


A itt 
» 


Wo FOES 
— tv: 
'N .- 
3s Xe wa. et mn - F "mT 6. ant. w 4 , zh 
— \ R's RAI >, rnd! _ SE "© nt nn Wo " is a3 ot; a Za ” 
» - 3: 5% 4. Sn ora TY," -Þ - «ooo : o a ee Bet He de at is, 
oe. Y 2 p v FI. 282+, ; ? » 4.3 IF 4 $5.25 ” 
{ . . & - EE bY > * 36 = I 
; 6 : : ett a RE et A 5 cars 
S . . X - ” R 4 "ou. « '* b Py ay + . TY 0 " _s 4 
o # . A . _-piths al” 
” . rf . x * "4 Ny .- n 
. f j : _ © # ” 
: L 
a | p R : b _ 
: ” 
. * : 
; - 
1 _ ; 


F+ The Diſtance of a Planet, Comet, or New-Star, fro 
fixed Stars being given, to find the unknown Star's Io = o__ 


Example. 


" The unknown Star's Diſtance from the Swan's Beck i 
| 05 min. and from Perſeus Side 88 deg, 57 min. 5.49 0h 
W tude and Latitude thereof, 5 M 0 Longi- 
E Of the Swan's Beak, i 26' 397 . 
_ Sith 4 Of Perſew's Side, & 27 12. C Lat, & | > N. 


1, In the Triengys A DI, there is given two Sides, AI 40* 58' 


the Compl. Lat. of the Swan's Brak, D LPT 
' Perſaws's Side, the contained an D - 3 4 —_ hs * 


| Longitude bet 
k rs ==" Sigg the two Starsz and the Angle D AI, and the Side 
Plato 4, Fig, 31, 


The Operation, 
A's 6 4Z rt Aland DI mnmnnmnnns Of g G/ aoatmmmmng wenn __ 
yok 7 þ &", 0.044 no on / ) 3 en 277 Ap 
(6, 4 A | D w— wy 7 « mmemm__d 14 1 


—— 


Tot, +X WDAI andADIos g6 9.08587 

/ Asfc, 12 at Aland DI—— 0® 26! | _— Mas 

| To ſc, 4X cr%, — — 2 men rears CE 
3S0 is tC, + AID wn nmn———_— GO In —— 90-7500 

To t. *ZVVDAI and ADI 41 ag—————z9,0468 

4 The Angle DAlis 48® 25. = 


©Q 


j mo” Dottrine of the Sphere-. 


To. DI _ 5 —————— 
«6 nadie oem 


— 


To AD—— #5 02 ———— 15907 
| 2; In the Triangle ADB, there is given the three Sides, AD g | 
o2/, the Diſtance between the two known "Stars, A B 49". 05/, < 
unknown Star's Diſtance from the Swan's-Beak, BD 8$*® 57, & 
Diſtance from Perſeus's Side., and the Angle D A B required. | © 
Plate 4. Fig. 21, 

The Oper ation, | * I 

"" "INDO 85* 02! Sine Co. Ar. 0.081 " 
AB - 49 05 vine Co. Ar. 0.13169! 
BD— 88 57 - + Sum 111* 32! Sine 9.9685y 


Sur —— 223 04 Rem. ' 22 35 Sine 9.58436 
i 


- CUMN—— Ii _ — 29.61624 


Rem. 22 35 % 46 283 Sum 983812 


Which being doubled, makes 92? g6!, the Angle DAB requi "_ 
Which being added to the Angle DAI, the Sum is Bal: 


241* 21), 


3. In the Triangle ABI, there is given the two Sides, AI 4o' 
58", AB 4g*05', the contained Angle BAI, 141% 21', and the 
Anglc AI B, the Difference of Longitude between the unkr owns tar, 
and the Swans Beakz and the Side B I, the Compl.. of the unknown 


4 
Hs v. 
* *. > 
F 


The Operation, 
To 6 7 CI% mmm nnmmnmntnn Oh; 03 om —— _ _— 8,84%7 
So IS tc, 5 BA T=—m———90 HO momma 9.545 


Fa 
M4 
, 
— 
2 


Tot, 5XPY ABIandAIB 03 00 mmm ann 26544 


— 


| 
” 


4" Ti adn i oO OE. oo OL Ls 7 


-  _Corlr, 
As. LJ Z a), A I and A Bono ge ot! A ——— 
$08 (6) 5 BA Jenner TO. 40 ne Ee EETS 


OT —— 


Tot. ZW ABIandAIB 26 20 -————z9,69467 


The Angle A1Bis 28% 20', which added to the Longitude of the 
Swan's Beak, v3 26* 39', makes the unknown Star's Longitude- to be - 
- 2 240 59%. © : os MES». > 

= — ; Co. Ar. 

Asl.A JB m_—_—_ —— 280 20) nn — —— 2367 
 ,- Tof. A Bo—o=———49 05 ——— 

' Sos. BAI— 141 21 » 


To f. BI —————$z 57 ———- 


| Whoſe Compl. to 90?, that is 6* 03/,, is the unknown Star's La- 
' titude Northerly- . ; Ty. 


Poblem XXI. 


- The Meridien Altitude of an unknown Star or Planet; and the Di- 
F flance from a known fixed Star being given 3 £o tind the unknown 
* StarsLaticude and Longitude. hs 


| Example. | | 


In the Latitude 51* 32! North, the Meridian Altitude of an un- 
known. Star is 30? 36', and his Diſtance from the Star in Cephers's 
Girdle is 84 32/ ;, to tind his Longitude and Latitude. ' © 

The'Meridian Altitude of the Star being given, -his Declination is 
alſo given, play | * LEY | 
= | For the Meridian Altitude: ſabtrated from the Compleinent ' of the 
W Latitude 38 deg. 28 min, there remains 7 deg.'52 min. the Decli- - 
| nation South. .-: 5%z7;; " (2:9 71% 3A, F”, 


Firſt, Theiefors In the Tria e&AOP, there is given the three 
des, O P 20deg,' 53 min, the on Star's Diſtance from the "__ 
| : ; 


= %s. et "A AS — oy SY 
=. 12nd Bo er oe 
: oo, Ras 24. 
: GR ons - 


- - if a, 
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F F- | Pole, AP 97 deg. 52 min. the —— Star's Diſtance thentcad 


O 834d 2 min- the Diſtance between the two Stars, and t 
| Ange PO ad, being the Difference of Rig a. he 
tween the two Stars. 


/ 
The Operation. 


OP 20*52' Sine ——— ————— Co. Ar. 0.443 
AP 97 52 Sine —- - Co. Ar. 0.00411 
2 Sam 101 35 Sine ———— 9.990gl 
IL: 17 00 BING enpminy oor eanemnnn non 


Sum | 19,91 7 


TT 25 23 —— ——_—_—_—______— F Sum 9.95590 1 
Which doubled is 50 deg, 46 min, the Angle A P O, 


The Right Aſcenſion of Cepher's Girdle is 321 deg. 03 min, to. 
which adding 50 deg. 45 min. (the unknown Star being to the Raft»" 
ward of the | fake Star) produceth the Right-Aſcenſion of the un» 
known Star 11 deg, 48 min, 

Secondly, Then having the unknown Star's Right-Aſcenſion and De- 
ny you may find Pls Longitude and Latitude by Problem tg, 


|Ptoblem XXI1. 


Having the Latitude of the Place, the Sun's Right-Aſ ll 
the Altitude of a known fixed Star ; to find the _ of the N 


In the Latitude 5x OY 32 min, the Sun's Right-A 
| : aa8deg. 45 min. and the Altitude of Aldebrar 38 $1 | 
_ © the Eaftwardof the Meridian z to find the Hour of the Night. - 

\ The Right Aſcenſion of Aldebrar is a deg. .10 min. and WD 
{ iencioa 15 deg, 46 min. 

In the Triangle AP Z, there is given the three Sides, PZ mY 
.28', the Compl. of the Latitude 3 AZ 51 deg, 62 min. the ; 


of the Star's —_ 2 deg. 14min. the Ons 
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" "The Dartine of the Sphere. 12x. \ 
T Declination 3 to find the Angle A PZ, the Difference of Right Aſcen-%.. 
i gon between the Hedinm Cuts and Aldebrar. oy Dn 


 "*E ; WET, = b- , 
Rn => - M 4 __— 
Pl, FE > 3 Fl - 5, M&- 4 
ae 5. Fig. 23; *- - +" 
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The Operation. 


AP St 740.14 ———— —Co. Ar. 0.01666 
PZ Sine 38 28 ——-—— ——-——Co. Ar. 0.20617 
2 Sum, Sine 81 52. ———————_ 6 
Rem. Sinc 30 FO m———o—mmmn—nmns nes — — 7 


Sum, 19.92817 


Which doubled, produces 45 deg. 58 min, 


This (ubtracted from the Right Aſcenſion of Aldebravn, leaves 18" 
12, the Right Aſcenſion of the Afid-Hraven, Add 360 deg, to 18 de 
12 min, and from the Sum ſubtrat the Sun's Right=Aſcen, 228 deg. 
45 min, the Remainder 149 deg, 27 min, reduced Into Time, makes 
g hours 57 min, 4$ ſeconds, the Hour of the Night ſought. 


Þoblem XXIIT. 


M- Two unequal Altitudes of the Sun taken in-one Day, with the Time - 
Wy between the Obſervations, and the Sun's Declination being given ;, 
| to find the Latitude of the Place of Obſervation, 


Example. 


The two Altitudes are 43 deg, 06 min. and 56 deg. 34 min. the Time 
between the Obſervations is 2 hours, and the Sun's Declination-20* 14! 
orth 3 to find the Latitude of the Place Northerly. - : 


oF In the Right-angled Triangle- A B P, there -is given the Hypotenuſe 
AP 69? 46', the Complenient of .the Declination, the Angle A PB 
75, half the Time between the Obſervations, and the oppoſite Leg. 
& ABrequired. | . 
F-.-- Plate 5. Fig. 24. * 
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ex2 The Dottrine ofthe Sphere. — _ 
The Operation. : 

As Radios = oy | — — —_—_—_—— 10.0069 - 
Toſ. APB 15* 00' —— 
SoisL AP 69 46 ——-» EIS enennd—_—— —_ 

 Toſl. AB 14 03 ——————_—_——— =193853 


Which being doubled, gives AE 28 deg. 06 min. 


Secondly.; In the Oblique-angled Triangle A PE, there is given 
the two Sides A E 25 deg. 06 min. EP69 deg. 46 min. the Oppo- 
ſite Angle APE 30 deg. 00 min. and the other oppoſite Angle E a Þ 
. required. | 
Plate 5. Fig. 24, 


-The Operation. 
| | Co, Ar, 
ASfAE—— 28* 06'——— —-—————— — 0.32657. 
Tof. APE 30 oo ——————— 9.69897 : 
SoisLEP 69 46 — 
lr 64 24 ——<—<i—————_— 


Thirdly ; In the Oblique-angled Triangle A Z E, there 'is given t a 
three Sides, A Z 33 deg, 26 min, the Compl, of the greater Alcitude,, 
E Z 46 deg, 54 min. the Compl, of the leſſer, A E 28 deg, 06 min, 
.and the Angle E AZ required, ; k 
Plate 5, Fig,24, © 

The Operation, S- 0:94 


AZ Sine 3 * 2 6f rmnns Corman wn = C0, Ar, 0.25888; 
AE Sine.25 06 wm mmm nm nn Co, Ar. 0.31697. 
fun, ' fin © 1p ——————- 


Sum, of 9.60001 4 
ns — 
"IC $0 $2 . _ + Sum, 9.80000; 


' Which doubled, produces E A Z 101* 44'; from which ſubtra 
ing EA P 84"54', there remains P A Z 66? 50/. We a 
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Fourthly \, In the Ovlique-angled Triangle APZ, there is given the 
two Sides AP 69 deg. 46 min. AZ 33 deg. 26 min.. the” contained 
AngleP AZ 16 50' z and the third Side P Z required. 

; Plate 5. Fig. 24. 


The Operation, 
As Radius mmm w—— 10.0000 
To ſc. PA ZL———— 16% 5Of —annn =—==—, 9.98098 


: : Co. Ar.- 

As (ce. of the 4th Arch — 329 1790 ————— 0.07293. 
To ſc. of the Reſidual 37 29 wn ———— 9.89956 

Sois (c. AZ — 33, 26 ——— — 992144: 


To {c. P LL ——-_38 26 —  — _ x9.89393 | 
Whoſe Compl. —— 51 34 is theLaticude Northesly. 


Pwblem XXIV. 


. Two unequal Altitudes of the Sun, and the Difference of their Cote -- 
reſpondent Azimuths taken in one Day,. and the Sun's Declination being 
- giyen5 to find the Latitude of the Place of Obſervation... 


Example, 


The firſt Altitude is 43 deg, 6 min, and the ſecond Altitude 56 deg? 
34min. the Difference of Azimuthi 39 deg, 16 min. and the Sun's De- 
_— is 20 deg. 14 min, North ; To Fad the Latitude of the Place 

| Nontherly, 


Ff In the Oblique-angled Triangle A EZ, there is given the 
two Sides A Z 33% 26', EZ 46* 54', the contained Angle AZE 
 39* 16/, the Difference of: the Azimwhrz and the Angle E A 

third Side A E.requited. 4 


x and the 


. 


Plate 5. Fig. 247 
. The 


"The Dodrine ofthe Sphere, 
The Oper ation, 
As. 5 Z ca,.AZand E ; JEEP 


To {, 4X C1%, nnmmmrns non = nnnwmmnn—_—__ 6 
So Is tc, 4 A ZE mmm mnmnrnnmmenmelg 


To t. +XWEATZ and AEZ 37 


Asſc, 4 Zer', A Zand E Z——>—40? 
To ICs SP X = — 06 
So 15.tC- £ E A Z E — —  — I'9 


Tot, 5; ZWEAZ and AEZ 74 3g Togo 


The AngleE A Zis 101? 39g/.* os 


ASL EA Z— — 1019 3 ———_ 
_ FoC. —_—_ — — 46. 54 — 


'ToCAE ——— oy 


| . Secondly 5 In the Right-angled Triangle ABDP, there is. giver 
ſypotenuſe AP 69 deg. 46 min. the Leg AB 14 deg, 04 min 
of A E, and the adjacent Angle B A P required, 


The Oper ation. 
| AS Radius ——— —— 


©. Tote. AP 69% 46'- 
Soist. AB 14 O04 
Tok. BAP84 42 = 


From: the Angle EAZ ror deg. 39 min. ſubtract the AingleE, 
84 deg 42 min. there remains the AngleP A Z 16 deg. 57 ma. 


* Thirdly; Tn. the Oblique-angled Triangle Þ A there: is_ 
| env AP 46', AZ 33 Ns ' the, Ty = Angle P 
5 and the third Side P Z required +15 
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I” As Radius TE - 
Toſc. PAZ ws - 763 57 Gm os 
| ns, 


Tot. of a fourth <= 32. 167 — - x6:$0039 
ge. = 7. Co. Ar. 
As 6 F the fourth Arch———— 32" a —_—_—0.,07 
ds - ic. of the Reſidual =37 30 9.89947 
So is ſe. A Z——— —33 16 ———— 944 


A —— 


To ſo, P Zm———— | 2B: — VR: hl 
Whoſe Compl. Sr. : 32 is th Latityde Narth. | Hp 
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Containing the gemtral dftrnnic Theprgs 


The Ptolomnick Syſtem, FP; 


Wit Protomwlek im is that which was by Prolo lorecl, 
1 Got the Ei to po eh the Cones o, 4 i 
hat all filed Bodies move -4ound the fitne In the rh ban 
| Revolutlons, _ go 

The World s_Gppoki to be NY pincplly into evo Parts, 
elementary and Celeſtlal. +- 

The Elementary admits of four Divi, - 
' The firſt is the Earth, 

The ſecond is the Water both which make one Wi " or 

be, - wheteon we well, 

he third is the Air, cacompalling?rhe Fitch, _— 7 

Is fourth is Fire, which according to the Opinion of antient | 

niiolphers, , + contin th deeween the Air and the Sphere BB 
OR. a5 you may ſecin th following mn has | 1. 
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' Thi Yar Elements a are ſabjet Gag 4 caring und Aj 
one into another, ace ording to. the: Proyertiy. 7 W. ws 
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Omnia Sublwvaria mite 
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el ' 


| '] bs, 
"The Celeſtial Part is that which is without theſe Partsy 
 woldof _ hanges, and {s by the antlent Afrowomre Llewentary Þ ten 
Parts or Heavens. 
The firſt of which, next to the Reglon of Fire, ls the Heaven < ot 
Otb of the M1001, 
The ſecond of Merenry. 
The fourth of the Sun. | % 
The fifth of Mars. 
The fixth of 7upiter. | Kg 
 Theſeventh of Saturn. | Jo's 
The eighth of the Fixed Starg, Py 
\ The ninth is called the Chriſtaline Heaven; \;, 
The tenth the Primum Mobile. == , 


The Magnitude of theſe Heavens is known wh their a: ory — 
| thoſ great Bodies within che make round the Poles of the Zodjack. 7 © © 


| The Moon runneth through the Heavens, by her own natural Cours; 3 
from Weſt to Eaft, in 27 Days, 8 Hours; = 
Mercury in $8 Days. FD. I Go 
Vents ta 2 25 Days. 
And the Sun i in a Year. 
Mars 1 two Years, - 
_ Fupiter in{12 Years. 
. Saturn in 30 Years, 
"The Eighth Heaven perfeds its Courle, according to Uh 
of Tycho Brabe, in 25400 Years. 


Theſe Heavens are turned about upon ie Ax#us of the World ets; | 0 = 1 
| _" qr m_ ol the Primum Mobile, or Firſt Mover; by which 
| Motion is cauſed Day a _ ht __ daily rifing and ſet of the. 
Heavenly Lights. | 'S ? FOR ting 
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This - h, orya derives its Name fromthe Author thereof, 5b 


Brahs, a Nobleman of Denmark, . the moſt famous Lſtronemical 
vator in the World in his Days, who by his own Obſervations didred&s 
iy the Places of moſt of the Fixed Stars, which appeared in that Haoriza 
wherein he lived. . This famous Man, according to his preſent Appte- 
henfion, framed. this Hypotheſis of the Heavenly Motions, wherein he 
ſippofeth, that Fen, Mferenry, Mars, Fuptter, Satzrmn inthe Monch 
reſpect the Su as their Center; and the Sun and Afoon the Earth, as 
that Saturn, in Oppoſition to the m_ is nearcr to the Zi 


: and that Afers in Qppa! 


Sus it ſelf 3 a5 may appear in the faid Z 
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 otetres airs 
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Keith ps 0 of the World, movin 
'/ That the Sun Is placed '1n the midit of t » In or ubli 
the Center of the Sphere of the fixed Stacy, 'and hath no Citenh 
Motion, but Central only, | X _ 
2. The primary Planets are each of them in their proper Sylidhy" 
moved about the Sun, and accompliſh their Pexiodical Revolutions mal” 
exadly in their determinate and appointed Times. DD 
3. That the Earth is one of the Planets, and with her annual "i 
about the Sun, deſcribeth her Orb in the middle between the Otbgdf: 
Mars and Venus. © Eb, YM 
4. That the ſecondary Planets are ordinarily moved about the primary: 
Planets, reſpeRing their Bodies for their common Nodes or Centers. , + 
5. That the ſecondary Planet, the ſoon, 15 moved about the Ear. 
as her Center ; where, by reaſon of the annual Motion of the Earth, 
ſhe hath not only Relation to the Earth, but by conſequence to the Su. 
as have the other Planets. A 
' 6. That as this primary Planet, the Earth, is environed with the! 


Sphere of the Moon; fo are fome of the other Primary Planets, who 
have in like manner their Moons or Concomitants encormpaſling them. * 


g o 
- 
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The Motion of the Planetary S ſtem. 


Firſt, The Sun hath. only a Rotation from Weſt or Eaſt, upon bis 


" - own Axv#, in the ſpace of twenty [ix days, or thereabouts. 


\ 


Secondly, The Planet Mercury performs his Revolution about he 
' Sun in eighty eight days; which is noted in the Scheme with the fi 
gure I Y, b 


Thirdly, The Revolution of Yenws in 225 days, noted by the Fþ- 
-gure 2 9. | | : 
Fourthly, The Revolution -of the Earth with the Moon in ons 
- Yearz noted by the Circle 3 ©. r. 
Fifrhly, The Revolution of Jars in two Years ; noted by 4 4. 
&:xthly, The Revolution of Fupiter, with his four Companions, it 
12 Years; noted with 5 y. __— 
Seventhly, The Revolution of Saturn, with his Ring and Moon it 
3o Years; noted by 6 Hh, | = 
The Aon circumvolveth the Earth every Month ; Fupiter's four 
Attendants him, in time correſponding their Diſtances from him, | 4 


: 
(-F 
Th 


4,4 


«6.4 i” purer” : C 
| W) A v , [ "h ” 
'# | 1.40 | 1B Fi 


| him, wh lay if ". 
I EX Withoate that, in IR 14 hours, 
ind.t he ict mg linwal in 16 days 8 hours, Vs 
Saturn's Moon moves about him in 16 daysz and all from 14 to 
Eaft, according to their Revolutions abot the Sun 

Saturn, Jupher,, Mart, the Earth, Yew, and Mercury (whoſe 
Revolutions reſpe& the $u#: only) ate called Primary Planets, 

The teſt, (that move -again)' about Seturn, Fupiter, and 'the Earth, 
Secondary Planets, . 
© The £arth hath a Revolution'npon her Equinoftial Poles in 24, hours, 
from Weſt to Eaft. 

The Secondary Planets areal of them'muich le in Magnitude than 
_ their Primary; and all the Planets together much leſs than the Sur, 
from whom they all xeteive- thei Light, Virtue, and Principal Power 


- of Motion. 


Far without the Planetary Sym are placed all the Fixed Stars, in © 


'ſeverat Diſtances, but 'al} unto us incommenſurable :./The Panalaxe” ;of 
the _ Orb _ inſenſible in any of: their Places. 3 + © 
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4 | Deſeripiion(f the Golden N aka, Cycle of ; the Sun, - 
” Roman IndiQtion, Epatt, and Leap —_ 


"I, 4 T RY } 


E Golden Aiden, or Prime, is a Circular Revolution. of 19 Teas 


in which Terry of, Years it hath been . antiently ſuppoſed, that che 2 E 


Sun and Hoon do triake-ali'the variety of Aſpedts one to another. 
The Cycle of the Sun maketh its Revolution in 28 Years, becauſe in 
that time all the Variety of *the"Dominical"Derters and Lots are 
expired, and the 29tb' Yar the Cycle doth'bepin again ; Which Number - 
Is to find out the Do-mmucal Leiter for any Year pai, preſent, or tocome, ' 

The Roman Indiftion conlilteth of 15 Years, and is ſet down in the 
Charters and Writings of the Piiotvriotaries of the Pope of Rome; for 
Once in 15 Years the Nations were to pay Triogzee to the Romans. 
+ The Epai# is a Number,nevet 'exceeding 5© days; ic is the] x1 day! 
. and fix hours, which added to the Lunar, | being 354 days, 
make it equal to the Solgr Tear, whith'is 384 Fihs. 
| The Leap Tear is every fourth Year, whi&þ-.aath one Day' more in it 
thana common Year ; this Day is made up in four Years, by the 008 
We, X 


fi hours that «3 «are, over and above 3 
' the 24th of Fe fo that i 
nine Days. And here note, that the Prj 
the Cycle of the Sim, change the firſt of Jo 


firſt of Mech, and the Roman Indifiion the fir 
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| Memorial Verſes on the Beelefiaſtical and ( 
|  Kalendar, :8&c. By Mr. T.S. 


| To know if it be LeapPekr. 


Divide the Tarr by 4 [W/bar's left fhatd be, 
Foy LrapTewr 0, an + 11 24 003, 


| 
% 


Ere'you may omit the Hundreds of 'the.Year of our Lond, ud 
divide the Reſidue by 4: od 2 [Yao 


For Example, 


' 9s by 4, an 


An 1hpy onlltting the Hundreds, 1 diylde the "ReGdue gk 


theteremaing 3, which ſhews It is the Glace oY 


le the, Tear i its ath, ad 4b 
bat's left, Jura fromy 5 
.A 1. B #+-G / 3:D.4.E 


be, there is 5 left 1 £4 - which fi ub breaGted from 
F that” the Dominicat Lerrer for” 


.that'i is F. 


7 Give — 
7. the 


"Yui the Led jak eds hath two Dotttaitid Lerrers 3 "hb Hih"Gliag - 
as Rule, {erverh' vie | 4 —_ F % $ Day. ro the Year? $ end ; 'and - for ; 
| finding Eaſter, the —_— (next fo owing in order from A to G, and 
beginetng again at _—_" ferveth fromVowel, 4 Dey ant St. Marthi ES - . 
| For the Golden Number, ile of t the $, Suns and Indiftion, w 
| "P& 5M 


Wh 1,9, 3, to th Year Harb le fer, | fi 

Divido ly IS, 28, + CY 4 {94894 

oy Buamjle | ir 0 0} 2861 

I add rt, the Sum 16p6.1 Uvide by. 19, and there remains 
the Dokde my for the. Year 1 4k 19 " 

nd' the $h divide by. 38, the tv; 


To 1499 
0 which ls 


Again, to 189 70s FN). 
| Refidue 24 is the be Gree oo 
Lafly, to 1695 [Pp um ; ds 
malnder 3, which Ken it ls th, third ? wy 
Year 1695+ | MOTOR Ao be: 


The Prime or Glen Number trig g giz, to fund. "54 
PO 24, ERR © 9 ndmof uh adeT 


Xo "Dinidely 3s +: Madras Sis a3bar72 4 3k ©, 
BE gorejett : the Prine Mikes Eyalt then.” W660 ef; 


\- Amo 1695, the Golden, Number. '$b 
| 27 therefore. renimeR 2,1 Wh is 20, 
deja forthe ur wt th 


._ 


Lad CS a ns 


7 +2? # 7% | MN +2 
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B the nineteen Epafts, to ford the Day of Efer-Ligs 
: fromthe beginnin 4 of March mecluſs vely.. 


The Epallr take from 47 ; but 4wo,, 
The greateſt taks from 77 ; twill do. 


Example. | p 


Ain 1695, the Epa® bei ings 5, [ſabtra it from 47; and the Ri. 
fidue 22 is Eafter: Farmt,. Anno 1695, that is, March 22, rechoml 


from-the begining of March inclufively. 
But when the Epact is 28 or 29, it muſt be ſubtracted from 


' that ſo che Limit may remain. And the next following —_y ag 
- the Lair is A EY - 


ny "Es "i b —"_ 


—_ Limit, and the Dominical Letter eu gi, . ; 


. 
—_— — 


To fmd Baſter-Day, 


The rom Lie 
Hy Sm 245 erg hf ms mae: 


Or thus.; 


| Take OIIY of the alien Levin : more bs A the gi 
| Eimic, and the Reſidue from the neareſt greater Sum of Sevens z,the 

kft Remainder added to. the: Limit 3. the bo 0x; its excels above 31 
'W Ealter-Day, in Mgreb or April _ | 7 


Example. 


| n, the Dvminical-Letter is F. whith is the Gr Lan. 
which' more 'by 4 is 10, which taken | from the Limit 285 0 


Reſidue is 12 1. this take from the neareſt greater'Suny of Sevens, -/ 
is 14, and A remains 8, which being added © the Limle 28, (þ 
Sum 24, being the 249 of Marth, Is Eaſter-Day 16996 '- © 


fy th on of the Minths on which the. Sun, 
| ' entreth the 12 Signs. w_ "gy 


Twwica 9, twice 10, four 12's, 115 
"9 LO, then g, then 3, 7 


Anno *1700; © # | 


Y. &o TT. 3, Sl. nm, x», «tt >= ” 5 Vw, Xe > _ 
Mar. Apr. May-Jun. July. Aug.-Sep. Oc. Nov. Dec. Jan. Feb, 
9. 9. IO, ' 10. 12. 12, 125 12. — IO. 9. 8. 


lit - 


For the Degree of the the Suu s Place on wy 5 Do. 


From, the Day of the Month on which che Sun's Place is requ wired, 
if you may, or etc from the Sum of that and 3o, ſubtract the Day of * 
his Encrance into the Sign of that Monch, the Remalnde ſhall be he 
| degree of hisPlace i in that orche wa preceding Nh. | 


l——————__—_SS RT" y— —— 
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For the PO 4 the Moon, or Dg of ber Cage. 


"e7" oO, 2, _ 3) + £00 
z IO, 10 6 fot 
The Sum (bate 30) Co ee, 
Or take from30, Hee or Change is 2a 
. Or thus; Add tothe Epact in F: 
Jan, Feb, Mar. Apr, May. Jun. Jul. Aug. Sept. OR. Nov. Dec. - 0 
E 0.5 1. 8. ' 4. $06 $7 IS 
 _* The Sum, if it be lefs than 39, or elle the exceſs above 39, added 
to the Day of the given Month, (rejeRing 30 if need be) gives the _. 
Age of thy" Moop that Day z but Mlubrraen from 30, leaves-the Day of 
"the Kory in or from the ReSinaing of that Month. \ 
Dyer of the Full Moon, add or ſubtra& 19, to or from' the” 


hange, 6 


kom ail 


1. For the Age of the Moon, Avpo'1 695, May 2 the Nu dir fot 
(rejecting 30 from the Sun) gives 27, the Age of the Moon, required;# 
2. For the Day of the Change (or es in Mygy 1695, 
Epact 25, with the Month 3, makes 28 (as afore'y,) which ſubtradh{ 
from 30, the Reſidue 2 is the Day of the New-Moon'in May r6gy, 
3, To which if you add 1 5» makes 47, the day of Full-Moon'h 
Mgy 16g5+ -. | | = 
'> blonde 
ay of the New-Moon, and the Entrance'vf 
ai xd Ad | | 
the Sun into the Signs, for Time paſt, or to come, 


| 


a JJ Ig ernment 


and \ to come, ſubiraft for Henn and Soy. 
oy Onthus: k ' 


Y : 
be 
: [2 x 


Z Forevery 312 Years paſt, add t Day to the Time of the Ni Hl 


#, found above; for 312 Years to come, ſubtract 1 -® þ 
2 Likewiſe for 13 Years paſt, a Day is to be added to the formers 


count of the-Sun's Entrance , anid' for 131 Years to: come, ſubtracted, 


——__u__ 
I” 


To find the Diſtance of the Sun from the Nodes of the. | 
Moon perpetudlly ins all Lumations ,” Remember, * 


"7 3... 00g 4 ., Wo 

+ » 1- Take the Interval between the givey Time, and. 1760 complil 
. in Years and Days, allowing 12 Months to he Year, and zoD js 
a Month ; and the Account. will ſuflice for this Work., * 7"; 7b 


. 2, Multiply .the Years :of the Interval by 43, and divide "ths th 
| dudt' by 800, the Refidue multiply by 9 ; then take' the half, of 
\PaoduR, and diftioguiſh theJaft Figure from the ' reſt by a Poll? 


” , . 


a ” 4 p x, *% « $22 
* 4 >, D%4 OE * . — S 3 * _ 4 d Y 
$) 5 bs, X '- k.\ \,-* -. - ” -— 4 
AE by SES; © 4.3% . C - R 
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"_ "as _ - - - 
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| have. yay. the, Degs ann. copd 70h parts; of rx a le: _ 
| ho yu th De Al mulcip! the Days of the Intexyal by 43+. an 
- divide by. $604 this Quatiens & as. 4p the degrees, and the Rayner, 
divided by $9, the 194 by -pf a degree of the Motion for FE lays 
of the Interval; Then.col le the former and latter De ces and Te nths 
| into one Sum, and reduge it into Si ns, De ees, and Tenths,. «+ 
3x, For Time afore. 1799 as the Signs, v. Dravees and 
'Tenths. thus found, 0 1137 + 3 tent S': but for T e aſter 1709- 
compleat, {bra them from 4', 27%, 3 tenths, and the __ or Re- E 
mainder ſhaltþg i the Place of Q, adding 1gegree for the tenths, if 'N 
they exceed 5, elſe rejecting them, þ 
Always in Additions omit Gycles (to wit, 12% or 360®) but in Sub. 
rations adg, one Cycle, if need be, to the Number. trom which you 
are to ſubtract, 
Next by the common Rule far 1700,' withaue any corre&lon Ge 
' time paſt or to come, find the Sign and Degree of the Sun's Place, and 
{bra the laſt fauwnd place af & (ram It 4 the Reſidue is the Diltance 
> © from a abc. 


EEE 


The Limits of Eclipſe P the Sun FP Moon, in Do. 
grees from Nor of. 


Within 16 the Sun, and 10 the Moon 
Suffer TOR ; above 7h, I 2, none, 


— "ts 1 þ cnc TS . " + > > £ ; 


_ —_ ti PS; 


'To find the Length of the Dow ond N {Nights i ;the” - 
Latitude 5: 2 deg. fc 0r ever $- | | "3H + 

Te 15,13 1,16, 2, 6,33 EINE. 

: 1529.25 4 bours; 4 and balf agree. 


. To the given Diſtances' of the Sun fram' the next Equin I Poix he 
ect hours are theſe 3. to 15*, 1 hour; to Fayooldy Foie | 
1 Sign 169,” 3 hours; to 2 Signs 6*, 4 hours 3 and to.3 Signs > 
Fu and a half ; which hours ad ded 1012, the $ MK, hom it | 
Vemal Equinox to the: Autumnal, the ju dof ngth of the Day bur from 
{ the uruganal to the Vernal, the Heng the Night in k (e*diftat 


And for all other intermediate orga? of : © from Ahe'Ec land Q 
Points,the Proportionis, As 15,16, or 20" to 6c; or as 20" to zofvgy 
are the Degrees of the Excels of the intermediate Diſtances above o 4g) 
1' 16*, or 2* 6%, and not exceeding 2* 26*, to the Minutes of the ugh 
of the Day or Night, above 12, 13, 14, 15,0r 16 hours. Always alloyyy! 
4 Degrees or Days afore and after the Ingreſs into $ and v, for Sollite 
The Length of the Day and Night taken; together is 24 hours\qy; 
which if the one be ſubtracted, there will remain the ons LO "0 
| Night . $ a, SuUn-rifz _ 57" 

- Half the Length of hed Da. | bis the time of- San-ſerring,..- 


- 


d__— 


— — — 


; | — 
To find the Hour of the Moon's coming to South, and . 
*  High-Water at London. + 7,20 


The Moon's Age multiply by 4 , Divitle "N 
By 5 for Southing 3 add 3 for the Tide. RM 


'But when the Age of the Moon exceeds 15 days, you may reject 15j 


As in. this Example. <T.\ 
Arno 16595, the Moon being 27 days old, out of which reje&1z, 
the Remainder 15 12, which being multiplicd *by 4 makes 4, wiid 
divided by 5, the Quotient is 9, and 3 in the Remainder : whi 
ſhews that the Moon cometh to South at 9. of the Clock, and thit 
times 12 minutes paſt, which is 36 minutes, (and here note, that 
every Unit in the Remainder, you mult reckon ſo many times ith 
which "muſt be added' to the hour found in the Quotient, asin the BY 
ample aforegoing:) to which 1 add 3 hours, the Sum is 1.2 how 
.36 min. the time.of full-Sea af London, "1 
But it is here to be noted, that by manifeſt Experience it is fomh 
that when the' Moon is in either of the Quarters, that then the TW 
do not hold out their full time, but is High. Water ſooner than 
found by .the Rule z which may partly be occationed by the Wealth 
of the Tide at ſuch a time, and the Length of the River ; For by 
foregoing Rule you may find, that when the Moon\s 7 days old, 
time” of High-Water will be at 9 of the Clock, when upon trueOW 
vation it would be found to be an hour ſooner ; and therefore to kno# 
the rye Time of High-Warer, you muli ſubtra& ſome minutes fie 
the time found by the precedent Rult, according to the Age of Þ 


Mhon, -as you may plainly ſee in the annexed Table, 
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ET" BE _ Exanyle. : 4 . "Is Fiz þ = "FRE 
fie Moon'sAge H.M;| - | The Moon being 7 days old, it js high Tide 

1{151629] | © © (by the Rule) .at Londen at 9 of the Clock; 

le 1728] 5| then in this [able look for the Figure 7, which - 

ol: ; 121827] | 'o[10 is in the firſt Column, and right againlt it in 

<a at-8 | the- two laſt Columns, indes the Title of 


4/11 19268 | of2 Foptagn | Lil 
$102025|Z Hour and Minute, you ' will find one. Hour, 
| to 02124 «| which muſt befubtra&ed from the Hour found 
* | $2223 too} by the Rule, and the Remainder is 8,:che true | _ 
Frans FT  Timeof High-Wacter.- - 


83 1 - 


_ —_ 
— 


4 Table ſhewing the Time” of the Moon's coming.to - - 
 Sonth, any Day of her. Age 


—Moows | TheUk of the Table to find, the Time cf" 


| 1/7 ” Southing. | the Moon's coming to South. . The hirſt.and ſe... 
]——| — ——| cond Columns ſhew.the Days of che Moon's 

o © |__2_2_|- Age; in the third. and fourth, .the Hour and - 

.1- 16] {© 48 || Minute of. the Moon's coming to- South, - 

3:2: 17 5: {04 © 5 EE x; 

» 3:.0Sþ:i - 2: 5246-781; _ "Exanple.. 

(+. 49 3 1* | > - The Moon being 10days old,l would khow : 
5 20] -4. 00 gs = ag ys 019,1 would Rhow - 
6.21] ' 4 48 | * what Time che-Moon will be South. 1 find i 
7 22 + 236-|.10 finder the Title of: the Moon's Age, in the - 

$ 23 6- 24 firſt Column, and right againlt it, .in the third - 

-o MW og 19 |: and fourth Columns, .you have-$ hours 00/ ;, 

0 25] 8 oo "which ſheweth that the Moon being 10 days 

11 26 8 48 old, cometh to South at 8 of the Clock, and no | 

is 9 36-| minutes; unto which it.you add the time of 
13 2 10. 24 flowing at Full and Change, the Sum will be 

[14 294 11 12 the time of Full. Sea at the amePlace, . As 

here at London, the time of flowing at Full and - 


i 290: $7, 02.0 Change is at 3 of the Clock, ' which you are to 
add-to the Moon's Southing, and ' the Sum is 


( 

: 11, which is the time of High-Water when: 
+8 the. Moon is 10 days old.. |, | 
To. 
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| To find the Four of the | g's h y the Shadow. of.. h 


| RE WW 
' Firſi, find her coming. to South, as before z then ſee how many hang 
and minutes the ado wants of the hour-of 12 Nu-ny a 
minutes take from the hour and minute. of the Moon's coming y 
South, and the Remainder is the Hour of the Night 4 but if che (hudoy 
be 97 the Hour of 124 then you muſt add -ſo many hours and minuy 
as the 


ſhadow is paſt 12, to the hour and mlfiute of the Moon's comly 
to Suuth, and that will be the hour of the Night. [ 


Example, 


On the 5th of December 1695, I-find the Moon to be 10 days dl 
and therefore ſhe comes to the South juſt at 8 of -the Clock; and fp 
pax the ſame Night you look up a Sun-Dial, and ſhould ? th 

dow to fall upon half :an hour paſt «, which is. an hour and ankl 
paſt the Line of 42 4 which Hour and an half mutt be added to 
the Moon's Southing, ſhews it is half an hour patt 9 of the Clock, 


Again ; ſuppoſe the ſame Night the: ſhadow had-fallen upon half 
hour paſt 11, which wants half an hour of 12, which is (© be fubtrlla 
from 8, the Moon's Southing, and the Remainder wilt be half an hui 


aſter 7 of the Clock, 
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CHAP. IX. 


OF THE. 


MARINER'S.COMPASS. 


Of the Variation of the Compaſs, and the probable 
Cauſ.s thereof, Some Obſervations to find the 


Pariatim, The Deſcription and Uſe of the 
Azimuth C uſe. .. Of che Univer al Ring- Did. 
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| ner pony and the Excllnc thereof. 


HIS moſt uſcful atk called the 2{eriner's Compaſs, 
ily ranked among the- greateſt Wonders that this World 
We and deſerves well to be underſtood by all that are 
6 A and Praticioners in the Art of Navigation: for. 
without the help thereof, it were impoſſible to trace out the unbeaten 
Paths of the Ocean), for the procuring Trade and KA. ol beyond the 

Sees. to remote Parts of the Werld 3 whereby the a Golpe] hath 
nitted into the moſt dark Corners of the | 


. As to the 
; EIS. Bs 50 the Invention tag Þ to one Jokw Goie han: Flavia 


# 


ori iginal Inventor hereof, Modern Hiſtorians do ſomewhat - . 
LG = 


, Sy $4 - __ 2 
and 2X 
>, x A ” he 


142 — *>Ofthe YVariners Compacs. 
G oia, as others ſtile him) of Amalphi in Campania, in the Kingdom of 
N gples, who. only accommodated the Superficies thereof with 8 Pojny 
that is 4, Cardinal, and four Collateral z and fo let the Improvement 
of this Invention to be attempted by Potterity. Others do entitleths 
Invention thereof to the People of China. Dr. Gilbert in his Bogk 
De Magnete, aſſerts, That PaulnsVenetu# trankp ted it tirli into a, 
in 'he Year 1260, h:ving 'earned it jrom the Chineſes, And 1,4 | 
Vertomanm zffirms,. That when he. was.in the ZEaſt- Inaigs, about the 
Year 1500, he ſaw a Pilot of a Ship dire his Courſe by a Comp 
fafhioned and framed as thoſe which-now are gommonly uſeg. , . . © 
And Mr: Barlow, in his Book entitled, * The' avigato?!s gin Z 
Anno 1597, relateth a Story of two Eaft- Indians, that he had perfay}. 
Confe rence with, (one of thera, was of Hamilia.in the. ble of | Leen 
the o ther, of 4raco of Fapan) who declared, that inſtead of our Con 
paſs, © hey uſe a Magnetical Needle of 'fx Inches and longer; fupony 
Pin;in a Dith! of white Chize- Earth, * hlled with” Water, .in' the- bin 
whereof they have two Crols, Lines fox ,the Roe wr S,. the re 
of the'Divifions.being lefr to' the Skill of their Pilots! © Alb he thee 


_— 
P a< _ »* 
", 


relates, that the Paggugals, in their firſt Diſcoveries of the E aft Indiy, 
got a Pilot of- Melinde, that brought. them. from thence .in' thirty. the 
days, within the fight of Calecur ; by which: it appears that then thy 


had the Uſe of the Compaſs. . ._ _ '.,, 

But let the Invention be attributed - fo whom it will, tis Ms 
niſeſtly known to have received its abſolute PerfeRion in theſe Pay: 
of the World ;, b-ut, more- particularly, the compleating of. this Invty 
tion'is due to the People of Antwerp and Bruges, and alſo to our om 
Nation, -by -annexing to the __ ewentty* Jour 'ſubordinite Wink 
or Points, and al\o on the Limb thereof 360 Degrees, which un 
numbred from Nor*h and; South, towards the Ealt and , Welt, ,wih 
10, 20, 30, Oc, So that it appeareth, that every. Pojnt "con 
11” 15”, Upon the North Point there is a Flowey-de-Inae, to di 
It from the reſt of the Points, 10 

Before the Invention of this rare Inſtrument, Men were direfFed.i 
their Voyages by. certain Stars, they took notice of, eſpecial] the Fl 
ader, or ſeven Stars, by Charles's Wain, and.the two Stars int 
of the Zittle Bear, which were theref ore. called Load-Stars, © Alſo Tre 
vellers in the Deſarts of Arabia, and thoſe, of Tartaria, wete puidel 
by ſome fixed Stars in the Night-time, to ftect their Coutles Ja. 1 
particle, diſordered, and unhoſpictable'Ways.”* $5 Seamen' were di td 
. by the like Heayenly Guides, in the untractable Wilderneſs of Wate! 
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and unbeaten Paths*of the Ocean, before this excellent. Artifice was 
diſcovered. But if the Sky happened to be ſullied with Mitts, and the 


Stars to be. muffled with Clouds, there the moſt experienced Mariner. 


to wait the Appearance of his Celeſtial DireQors. And if you conſult 
Pliny, he will cell you”of Ahe Inhabitants of Taprobana, now called 
Sumatra, becauſe they could not bchold the Pole-Star to fail by, carried 
certain Birds: to.Sea, which they did often ler fly : and as thoſe Birds by 
natura-InRin& applied their Flight always-to:-Land, fo:che Mariners di- 


xe&ed their Courſe after them. 


a” 


was at alols, and was conlttained to come; to.an Anchor, -or.to lie by, 


tion of this maryellous Inſtrument z, and by- it Poſterigy. is ſecured with 


a noble Remedy againt. this grand Inconvenience 3. and a Method 
diſcovered, as by an immediate- Meſſenger from Heaven, to ficer an 


To theſe and the like Difficalties were Men expoſed before the Inven- _ 


infallible Courſe in. the 'moſi gloomy Nights, 4nd tumultuous Seas, and | 
by the Prqvidence” of- the Almighty be ſafely conducted to the delired* 


Port. : *, | 


Yet this {ntirument is not'fo abſolately perfe& (by that acquired 


Virtue it receives from . the Load-ſtorie) but*that is requires ſome Im- 
provements, ' becauſe it doth not conform it (elf to the true Meridian in 
all Places, byuc varies .in {ome Places more, in ſome lefs, from the di- 
re& Potition of the-xrue North and South, © This Variatior 

Compaſs augments the Mariners Care, and ought to be confta 
ſerved in all Voyages, the neglect of which may expoſe ther to*man 
Dangers, A Diſcourſe of the Yariation, and' of the probable Con- 
jectures of the natural Cauſe thereot, is handled, in that which follows, 
I thought it neceſſary (for Method-lake) to: ſubjoin the Figure of the 
Mariner's Compaſe, , 
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The Figure of the Mariner's 
COMPASS 
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SECT. H. 5. 
4 Diſcourſe of the Variation of the Compaſs, and 


- the Natural Cauſe thereof ; with Obſervations i 
the Variation. 


as Variation of. the Compaſs, is an Angle intercepted betwet 
. the Magnetical and true Meridian; the Horizon determining 
1Quantity and Quality, Theſe Mecidians ſometimes are co-incident # 
ych places where there is no Variation; ſometimes again they # 
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different 31 and'then that part of the Horizon wherein the Northern ex- L 
tremity of the Needle lies, denominates its Quality z for if'it be to the 
riſa, then it is called Eaſterly Varjatlon 3 if to the Weſlward,, then mn 
140 'v 
And for the Reaſons of the Natural Cauſe of the Variation, it is 
granted (by the Judiclous) - that the great Globe of the Earth wheres 
on Wwe move, is a"Magnetical Body : and Experience doth manifeſt! 

prove, if you take notice of the univerſal Conformity of the Compals 
or Manetical Needle, to the {North ahd South Poles of. the World, ; 
which is thereunto attrated by the Magnetical and diſponent Faculty of 
i 


the great Magnet the Earch, by whoſe Magnetick Yigor. it is-held and 
ſultained in that Poſture. - For a Magnetical Body is not that only which 
hath a Power. attractive, but allo direQive,.. by a natural Propenſicy 
diſpoſing it {lf co: one invariable. and:.fixed Reſidenye ;, fo that if a+ 
Magnetical Body, Needle, or Compaſs; be violently removed, yet would 


ic not abandon its: primitive Points, ot-{werve from: its Meridional Po. ; 
 Liricy,.. but. return [to ;its natural 'Situation. Aud; ſuch? a; Magnetical 


Virtue is. diffaſed through the whole Body. of: the Earch,. whereby ic | 
conſtantly addreſſeth ie.ſelf to the Poles, being fo conſtituted in its whole - : 
' Frame, . Order and Aſpect, unto theſe Points, that che attraRive Vigor - po 
thereof is: nat. confined 'or lock'd up within its inward Cells 0d Row 
 \ceſſes, or- circumſctibed within the- Circumference-of its own Surface, . 
- but. diſplayed at intermediate Diſtances, . notwithſtanding. the Iaterpoſi- - 
| tion of! the Water, Air, and other interjacent Bodies whatſoever, tho - 
never ſo ſolid, ..-through alt which. it ' doth excite and tranſplant its - 
| Mignetical Vixtue. into all Bodies fitly. qualified, within and withour it; - 
and effeRing this in an abſtruſe and -indiſcernable. way,. the which we 
may ſee viſibly. performed by the Load-fione: For theſe Efluvinme-pene- 
trate all Bodies, capable of their vigorous. and 'aQtive Excitation j as is - 
* apparently manifeſt in all magnecical Needles, , having received. Strength + 
from che Load-fione.. _—_ tie *rfenn; Ie 


' 


An Experiment to prope that the'natural C auſe of - the'Variation. (of 4 
HMagnetical Netale) proceeds from the Magnetiſm of the” Earth, | 
"Take a vigorous Magnet, and' let it be converted .into a "{pherig 
"Body, andhaving found its Poles," delineate the' ſame with Meridiay, 
the Equinoial, and Parallels, then take a ſmall Magnerical Needle 
aPin, and if you apply this Needle' to the EquinoCtiat of the {aid Stow, 
the Necdle will lie parallel to. the Axis thereof ; and if you move it'ty: 
wards either Pole, the Needle will immediately incline towards the:la 
Pole, according as you move it, until yau cometo the Pole; then wil 
.one Part of the Needle point dire&ly to the very Pole of the Stone}. | 
But if this ſpherical Magnet ſhall have a Part of it excavated, tha 
you move the Needle about the Stone, as before, ſo ſoon as it ſhall dy 
near to the Limb of this Excavation, twill in its Courſe of moyig 
ſuddenly alter, andencline to one of the ſolid Sides, not at all reſpedtiy 
the aforeſaid Poles: And this Defle@tion may explain 'the/ariation 
the Needle ; and the greater will' this Variation be, the nearer it 
PRI to the Poles: for whereas before the Excavation, each ſidely 
ing alike potent, 'the Needle enclined according to /its natural Poſulgy 
but meeting with this Accident the Excavation, it will convert it felſ'# 
the more {olid Side, reje&ing the' imperfect -and defective z, and 
much-the more powerfully, by how much the defechive Pat hath lolls 
its magnetical and vigorous Subſtance, \ IOBY "ij 
And av it is with this little, fo likewiſe may it be'with che gre 
; Magnet, the Farth, whoſe ſolid magnetical Parts arc great Continend| 
the defective and excavated, the deep and vaſt Channel of the 3 
and therefore the Caitſe of YVarsation may be the inequality of the Earth 
varicuſly diſpoſed, and differently mixed with the Sea z and all the dif 
rent Emiſſion 'of its Strength and Magnetical'Vigour, from the-mat 
eminent and gibbous, and from the more hollow .and-excavated: Pals 
thereaf. $9 the Needle naturally endeavours to conform unto the Me 
Tidian, being alſo detracted that way, where the greater and mil 
powerful Parts of the Earth are fituated. | | 


To this may be added, That the Variatiox proceedeth not only fro 
ſome eminent Terre{trial Knobs or Excreſcencies, which appear like 0 
.M.my Wens upon the Face of the Earth, as alſo from many magnet® 
Veins of the Earth, collaterally reſpecting the Needles but lixewF 
izom the "different Accumulation of the Earth, diſpoſed unto the Pol 
ying under the Sea aud Waters, which affect the Needle with a Ht 
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andes. it >/25 is-gbſtrvable from. ſeveral Load-ſiones, placed at the bottorh 


. 


{elf according to the Fer or" [mbedilS19'6f: the Load-ficnes under it. 
' The Globe of the Earth is known to be very uneven, and unequally 
mixed wich many - Materials, differing from a magnetical Quality,. * 
| ving great and. tONY: Mountains, large Vallies, deep gcas, long 2nd high 
| de. and Promontories, with mighty ſcattered Riecks of Load- 
| ſtones, of Tron Mines,” and other M agnetical Matcers.. | 72 


This Variation of the Compaſs was formerly ſuppoied to: 
| remain. the fame, but 'now *tis known to vary in all 
Places; to illuſtrate thjs Truth, *' T ſhall, here inſert | 
ſome Obſervations of the, Yariation | of the Compaſs ks. 
near the City of, London, for an hundred. Years. laſt 4 


« 

) Pa ſt, Py ' ; 

ul , 0 ( 
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FA Burroughs his Obſervation of. the Variattonmade at |, | 

|  Lime-Houſe, Odober the 16th, 1580, ' 
| p | | 

| | Before-Noon, —j__—_Alter-Noon, | ” ya] 

[SHE STE.” PEST. | TWTZ 

| Sun's Alt. |Mag-Azim,|Sun's Alt, |Mag-Azim,| Variation, | 

| Gr.- min: Gr. min. Gre min-| Gr... min. Gr. min. a | ray | 0 

| 17 oof 92 35 | 27, co 3a, or fir wh 

| 18 oo | 50 08 | 18 0| 27 45 | 11 11 | Mean Va-. 

| 19 00| 47, 30 | I9 ow 24 30 | I1 30 | riation 11® 3 


| 20 0a | 45 o0 | 20. coſ 22 '15-| 11 22 [17! fic 
| 21 co 42 15 |:21 '0@| I9 30 | 11 22 {the Noth. 
4.22 ©0| 38 'co | 22 00 | I5. 3o | #1 15 HEatiward. 
| 23 00.34 '40|:23 00|1> 0o.|21 20, 

$24 - 06] 29.” 35 12857 00: [07-5 084% Ft 2BY 


[-25_coÞ25 361 25 coloo 38 |i1 og| | 
F = - | A; 
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4 Mr. Guntet $ Mini made; at Lime-Hou 
_ 13. Anno: 11622. fternom, 


——— fe — RC 


Sun's Alt, Mag, Azim. T7 Azim. Variation. 


| 
Gr. min. | Gr. 5.17. | "Gr: min, | Gr. -min. 
fe) - 02 75 52 | 06 '00 | 
05 50 |. 74 44 | 99 $K 
34 00 7J.. 74 06 | OS $4 
00 - | i5 | 73 20 | oF. «5 
18 12,7]; 723 32 | ©5 43© 
oO + cO-- 3-92. . T6 ©<5 40 
10 | 73 O2 64 49 O©6 13 
52 12 | 64 25 ' ©O5 47 


—_— —_—_—____ 


64x, 


In this "OPey} of the Oermrions made by Mr.. Burr 
fand Mr. Guter, in 42 Yrai, te © Viaeut D..Jaution hath'be 
5 degrees. | | | 
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r. Gillibrand's. Obſervations, made at De ofa 
| Anno 1634. June 12. before noon. 


A. 


"de 


F| . % 
= ddd. Ae tr th. oy eu A. a. A Ca. 


Al.Sol.Vera! Azim.' Mag. Azim. Sol. | Variation. 


| 


_—— > CO ea 


| Gr. min. Gr. M1Ns | Gr. min. 
Wer abc acl FEW Weis 7% 
co | rio i096 | 04. 06 
oſs) 113 :10 4. O04 10 
co | 117 -01 4 oO4 @I 
00 122 \Q3, ' ©4 03 
cot. FP BB 4 2 + eB 


| wr. tA Ads %* GT TION 7. SS CEN nas 7 "M Ry as 
, Nheriaat ed Po i CE A. dk. | «, TEpT ow” "Pl 
"Obſervations of thoGariarian, 149 
_—— 
'In the Afternoon the flige Day.” 
IT Sol. Vera.) Azim, 2 Mag, —Azim. Sol. "Vaziati tion. Y eh 
| Gr. min- - Gr. min. min. Gr..min. Gr. min. | 14 
44 37 | 114 00 | 10953 | 04 '07 |. 
' 40 48} 1o8 60. ' | 103-50 | 04 10 | 
38 45 | log co | 100 48 | O4 12 | 
36 43 | 102 00 | og7 56 | :04' 4 | | 
34 32 4 099 00. | og5 00 | 04 ©0 
[ESTES 
FF The ic mean of. which Obſervation: is 04 06" ard, — 
F Obſervations made_by Mr. Gillibrand at Paul's Cray 
|| in Kent, July 4. 1634. Aﬀcernoon. 
| TVera.AleSol.[[Azim. Ma Mag. Fm. So. "Variarion: - 
Þ _ Gr. " min. | Gr. with, | Gr. min. | Gr. min. | 4 
| [5 [inz {ro oo |. | 
| | 40 Ol | 110 OO. | 106 O5 | O03 55 | [ 
i} | 39 41..] 109 30 105 34 | 03 $6 
| -| 38 42 | 108 00 | 10405 | 03 55 | 
| 35 32 | 103 30 | 99 32 | 03 58 
| 34 49 | 102 30 98 32 | oz 58 
33 41 IO. OO 97 00. þ 04 oo | pt 
32 57'| 10000 | 96 oz þ 03''58 | Eh. 
33 09 | 99 00 | 94:58 | 04 02 
] .31 25 | $F 00 | 94 00 04 OO , ef - 
1 30 39 97 00 || | 93 ox. | 03 59 
29 29 | 95.30.| g1.31-| 03 59 | . | 
£4 4 | #36 W814 _—_ | 
4 he mean Variation is 4* ou Eaftward. | | 
—f 
p So that here alſo may be noted, that the Diminution of the Varia«, 
\fion in 45 Years (from. the time of Mr. Burrough's Obſervations)| 
[is more than 7 degrees, . 
_ Me = V_ Ob+ 
x 2 SCTTE - . _ — 
Y 
: " "is 


= pnangranga antile” 'by John Soler. af che Herraagng w 
London, with a- Quadrant of 6 Foot Radius for tt Al 
titade'; and an Inſtrument of two Foot Radius forth F 


Aziminth, taken i in the Year 1666. Lat. 51 deg, 32 nin] 
"vp rhe ath,. 1666, in the Feline, 2 | A 


| Fun's Alt. [Sun's Azim, _ Azim. | Variation. * 


. SLY © > F yg: 0 EE: 
26 '©0O )& |! 3 r7 OO OO 24 | = 
' 27 ' 30 26 | $7 00. Li 00 34 | - 


Tune the 13th, 1666, in the Afternoon, 2 iid 


os. $6'-/| 7.00 $8 63. 00 | vo. /8} 
o8 . og 61 51 61 30..| co" ar. 
o7 38 | 61 29 | 60 145 [| 00 44 


07 07 60 "47 do co |' oo 02...) 
Tun the 14th, 1666, uy in the Þ Forenoon.. h 


is 3o Yſ-£ 4o | bs 40 EIN A 


WIESY of"; 7.1 a0 $1 03 6l _ 430 60, 397 | 1 
The Mean of theſe Obſervations is 34 mlyutes Wenwly: | | 


/ 


Mey the 28th, 1670, in the "7 Iv taken by the Wa , 
_ ſhipful Sir Nichols Millet, at his Houſe at : BY 


24 | 34 | 4O | 54. 

"Oo 44 39 { 2 Op 
7. | 32 18 14 
i3 54 40 [ 
13 18 | 68 10 o8 
hr 4 15 59 [0 
10 : 58 [ 4s | 13 WE 
The mean Variation is 2* 06/ Weſterly. © 


Mr Bond's Theory of the Motion of the Varia- 
tion far time to-come,. to. the intetft” that it 
may be manifeſted by Obſervations, the 
Verity or” [nvalidity of: this pretended Theo- 


E 


ah _ 


Variation: |. | Variation 
" Weſt, 


# 


6 8 
6 8 
6 8 
6- 8 
6 8 
6 8 
J 8 
7 9 
Foes 9 
TS. 


ors 
The Deſcription and Uſe 2 the 
| - Azimuth: Compaſs. |. 


Tis « Compaſs doth derive ire Naithe frren oY belnng Fri Trincip " 
to find _ Magnetical- Azimuth of the Sun, 'and is in ſeve 
ſets like arito another Compaſs, only with#uch h heceſſary t hir 5. a 
as ate Ho cyarn Fe that-purpole. _, - Mn, 
the round Box, wherein are. the Fly and Needle, je fationt 
mo! cf Ba *the orie Half bf che Litab hereof" is di ded 
egrees, nuthbredfrotn the rniddie 6f the faid Diviſions oh 
Sch | 10, 20, 36, 7c. Le” 45 degrees; which degrers as (ny 
divided: ne Lon minutes b y Diagonal 2 whe rovr eb £0 M | 


poli parer ue of the TS Index xr chttihp | 2 


On this mdes is ghte, which: for "cove pls 
El down with a Hinge, ahd & ſet uþupon Otaſion 'ar=d Nom. ! . 


-of this Sight, rag the Index, 's flientd a T1 
or Lute-ſiring, foſhew- the Stiadow 'of the Sdn upd k Link that is 
the middle of theTaid Index.” _* | 
a 8 And by this rrieans of plickig the Index arp rin 
-» degrees come to be as largeapiim & they wobld be, if it_rhoved up 
the Center ;_the, Truth hen '& evidently Yentonſtrited in the hi 
Book of Exclid, Prop. 20, ** 

This broad Circle i is croſſed at gs with two Swings; 
commonly from the Termipatjons. of theſe wings are draven our 
Black Lines on the inſide of the "apy be SITS | 
time of Obſervation, by the four Lines Sie are al Trades at F 
Angles, on the Superticies of the Fly. 

his Compaſs being thus fit gee, hung in irong BraſsRiing 
hs faltened into a Sq ti inſcot Box, fit for that x 
which you may more ins puviſes in this bllowing Figure, 


4 


The Uſe of the Azimuth- -Compals. 


Firſt, You 'mult redtily the Brak TESS [ -tie Edgy; of 'the Bdx &y 
the Needle and Fly within the' Box) xRogmhgs as the nature of the 
Soni doth 2 ite : For 'if 'the tion'be in the Forenoon, . 

n yoga 'miti þ Qenter of 'the Index the Weſt Point: of 
KenTs Fly ihſn the Box + «11d,  that''the ſour Lines' on the- 
wg the Card, and*the four Lines by the inſide of the' Box, 'dolal- 


'thits retified, tutn'the Indeirowards-the Sun, . 
TW rad 11 dieeRly into the very 
ndex, and alſo upon a Line that is bo 


M'the $h4ddy of 1 
Alt "uf the Sight that is on the | 


"he middle "F the bes? is elf at at = fame $ m_ the We " 
of the Index cut the' degree and minutes of the Sun's Magnetical &y 
' math from the Eaſt to the N ortlward or a 


"As > Inſtance. 


Suppoſe the Inflrument be teftified, as before is' ſhewn, * 
Ion in the Forenoon, and that the Index ſhould cut 'ten degi 
upon the Limb to the Northward of the Eaſt, then is the Azimuth 
the Sun 80 degrees from the North, or elle 100 gregory fe from | 
South. $0 likewiſe If the Index had cut 10 degrees tot 
of the Eaſt, then would the Azimuth be 8o degrees (rom the fo 
and 100 from the North, 
And here alſo obſerve, That the Compaſs farting In this | 
and if the Azimuth of the Sun be lef tun rom the M 
and you turn the Index toward the Sun, it n | £1 off the Dine 
the Limby and there can be no uſe made therevt as It now ſtands, _ * 
Therefore you muſt jurn the Inſirutnent juſt one Quadrant, off 
ter of the Compaſs, vit. place: tlie Center of the 1 on the 
/ ot ' South Point of the Chard, according to the Sun's Poſitibn fn 
you, and then the Edg thereof will cut the degree of the Sut!'s / aa 
from the North or South. That which is ſaid as to the Ulſe of 
Azimuth-Compaſs, when the Sun'is on the Ealt-fide 3 the like is wb 
underſtood with the ſame reaſon, when he is on the Weſtſide of 
Meridian. Y” 
And alfo note, That the Obſervations of the Sun's Azimuth are 


when the Sun is near the Horizon,” becauſe the Motion of = Sun ih 
Alcitude is more _ obſerved, CL ps. | | 


- 


T 


$ 


To take an Amplitude by the Azimuth-Compal. | 


Tf the Amplitude be taken inthe Morning, at the riſing of te 
then. you muſt turn the Center ofthe Index tight over the Wel 
of the Fly, and rectiggthe, Infirument by che Lines within che E 0s, 
the Lines on the Fly,*.' 

Then lookit through the Sight, turn the Index towards cri 
until you cut-the Body of the Sun with the Thread 3. at the ſame 
wilh the cd of the Index ſhew, "8; <—29s.c of he Sun' Y Magnet 


'Amplitude,' upoy Fo Limb. of the - Arrumone, from: the Eat, ah -% 
Northerly or Southerly.- | 

\ Bur-if-you''take the Enplicade 1 in the Afternoon, at the Setting of the - 

Suns then you;malt turn the Index over the Eaſt Point of the Fly, and | 
| proceed as before...  . + 

Having found the Magnetical Azimuth or Amplitude by the Compals, 


find the Sun's Azimuth by Problem. 13. Chap, 3 » and the Sun's Ame . 
plitude by Problem 8, Chap, 8. 


 FThen find the Difference. between the Sun's py: ke or Amplicude, - 
and. the Magnetical Azifmuch or Amplitude, /b racing m 4 
from the other y this Difference is the Variation the C Compaſs,” And 


to, knoW , whether” the! Varlation be Eaſterly or Welwlhs.g 
following ys; 


IL. the Oblenulonaſtix Abinjuh, ERTOY 


ſerve theſe | 


i 34 341-} 


In the Foreneon, .. 


1, If the Aakle of the Suri's Azimuth (by Calcolatior) PING the Fo 

North be greater than the Magnetical Azimuth (by, O>ſervation) then 

- is the Variation Eaſterly. 2 

2. If the Angle of the Sun's Azimuth from the North - be leſs than | 
the Magnetical, then | is the Variation Welterly. 


' In'the Afternoon. .* "Ip EMEN: > %. 


3. If the Sun's Aatoath from the North be: greater than the /Migne ; "4 4 
tical, then is the Variation Weſterly, _— 
| 4 If the Sun's Azimuth from the North be leſs than the Magnetical, 2D - 
then is the Variation Eanenty: +l 

| * ook on the "i of Fune PIT in a EXP I Ur hl Sun >" _- 
| with my Azimuth-Compals, and find his Magnetical 'Azimuth to'be 2 
' 90" 48! from the North, at the ſame time the Sus Azimuth, by Cal- a 
| 72a is _ IE rom the North you of the On 


Dun; —< 


| " The liference of thele Azimiths (wh tion). 
13' ; I demand which way the Compaſs varies? — 7 
 Anſ w. Welierly ; "becauly that Obſepvation being made in te , 
noon, and find the Sun's true Azimuth from the North to be le 
the Magnetical, according to the ſecond Rulc aforegoing, . 1 8 


Example 2. 


Admit that in the Afternoon, at the fome tide thas find th 

Azimuth to be” 102* o0', I find his Magnetical to be 9@ 0 
' the North, 

The difference is 06* a 1 demand which way the © 
varies? 

Anſw. Weſterly ;, becauſe the Obſervation being made in th 
noon, I find the Sun's Azimuth from the:North'to be greater kan 
 Magnetical, according to the third, Rale. 3 

Note, Theſe four Rules for caſting the Variation, by Obf 
' the Sun's Azimuth, are the ſame in_ South as in North Laticads le. 
Sun's Declination being cither © or Southerly. 8 


Il By the Obſervation of the Amplitude. 
| Ae Sun-Rifing. 
t. If che Sun's Amplitude be nearer to the North than the M 


cal, then is the Varketon Weſterly. 


2. If the Sun's Amplitude be farther from the North than tel 
netical, then is the Variation Eaſterly. 


At — 
3. If the Sun's Amplitude * —__ to the North o than the 


cal, _ is the Varlatian Eaſter 


Y, *R 
the Sun's Ainplitude be. farther ſro 
a6 then ks the Vu Weltrly, mn 0 PO tanto Þ 


_ Adcmit that by the Azimuth-Compal, at Sun-Setting, 1 find hel 
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alta litude to be ENS WG 31s ys he Sa Ample to 
be 26 deg; 0 mn. from the WeltNortiedyy 1 which land 


the Compals varies? Sigh 
A es Edtey + 5 becauſe by an Obſervation at Sun- ing,; 
Amp litude is nearer. to the North th than the MR: 

| thief Rule. '# 

| Hain, C Eotret Three ane Dees trans for reftifying th 
 "*2The Manner that 1 ſhall here ſet dom, is performed by a 


| Chard! (having Degrees -on the Lin ) and 2.. pair Ot 
tho itbe Ka yet it is facile and demonſirat 


nion, rs enough for Nautical Uſes; 1 however, 
But "i Lig we deliver the Rule for © Jperati 


3 ic -wil "not be. amiſs, 
forplainneſs fake, to F: 


| 7, That whena MandireQtly beh che North part of the 
the Ealt is on the Right-hand, nd the Weſt on theleft; : 

| when the Noxth-point, of the Compaſs (and. conſequently all the 

- Points) © vary from the tiue North or 1 to the Eaſty ard, 1 
Variation is reckoned to tire right-hand z - and for the ume 

' Variation be Weſterly, it's accounted to the left. _— 

\ 2, That in the Uſe of the Comp afs-Chard, an a 
that you place the Courſe, or Poine on which you —_ nur 


The Role, 


' Takethe quantity of the Variation in d --Gakd te Limb of the 
Chard, betiveen the Compaſſes (the Chard lying before you, as is di- 
rected) placing one Foot in the Rhomb or Courſe z if the Variation be 
 Eaſterly, turn the othex Foot towards the right-hand 3 but if Weſterly, 
| to.the kh the number of degrees in 'which the Point of the Compaſs 
Wet ſhews the true Courſe from the North or South, elther Eaſterly or 

eſterly, the Quantity and Quilt of the Variation being allowed. 


4u for Bnamgles = 


netical Rhomb,- or Point of the Compaſs, be North 
lon 1© degrees —_— Idemand t the true ons. 


Rad, Le mal 


E TT 
PS ” pd b " ; 
by _ X "» "27" 30 — n . a 
_ : OT As” 
. -=_Ss ol = 
£9 - > 3 < 
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5s Rules = ikping the E | 
The Chard lying as is dire&ted, take the Extent of 10 degrees Oh” 
the Compaſſes, _ place it from the North-Eaſt towards the right.hang/ 
| becauſe the Variation is Eaſterly, that ſbews the true Courſe to the Nee: . 
Eaſt 55 degrees, or N, E. by E. a little Eaſterly. ” 57 
2, Let the Courſe by the Compaſs. be Weſt and by South Gy 
S. W. 78 deg, 45 min. and the Variation 10 deg. Eaſterly, as 
demand the true Rhomb. 
Take the Extent of 10 degrees between your Compaſſes dd 
from W. oy Ceyrttrng the Right-hand ;, it ſhews the true Rhomb uk 4 
$. W. v8 min, or almoſt Welt, W 
Let thet Mas ewe Rhomb be Welt, and the Variation 104 
Eattary, 1 demared the erqe Cour,” y 
Take the Exterit of 10 degrees," as before, ſet it off from the W 
towards the Right-hand, it gives rs the frue Rhomb North-Weſt bo & 
00 min. or almoſt Weſt by orth, © TY 
4. Let the Maghetical " Rhomb be N, N. W. the Vatiation 0 F 
Weherly, I demartd the'true Rhomb. " 
Take wl cor of I'0 degrees, place i it from the N.N;WV, townk 
the Leſt-hand, becauſe the Variation is Wefterly, it gives the tfue Rhony, 


N. W. 32 2 eg, 80 rain. or alinoft N N. W.'by N. J 
gs. Lot the Cotte by the Compaſs be Weſt, the Variation 15 'N 


Weiterly, Idemand the rue Hootk. 1. 
Take the quan Ld ha ewe 10deg. place it from the W 


wards the Left- which TOINSa true Rhomb to 5. W. '$ BOG wy 
alot W. _ S. WO. + | 
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His Inſtrument conſiſts chiefly of two Rings, cloſely fitting with - 
| eachother, and a Bridgg andis made either of Braſs or Silver, - 
The outermoſt” Ring, reprelerits the Meridian of the Place, and © 
the forefide has one of its. upper, Quadrants divided into go degree; 
likewiſe on the backſide a Setnicircle is divided into- the like Number 
degrees from the Hole or Centre in-the-Circumference. On the Cay. 
vexity of this Ring is fitted a Nut: (with a Wire-Ring to it) having, 
{mall Line drawn in the middle of it, to remove to any of the degiey 
'on the forelide EE "> OY 
The inner Ring (when they are open at Right-Angles) reprelay 
the EquinoQial Circle, on the inſide of which is drawn a Line in 
very midſt, and thereon are divided the Hours into Halves and Quang, 
and are numbred with their proper Figures on the upper {ide of thy 
King, EL. Wo 
The Bridg repreſents the Axis of the World, in the middle when 
there is cut a long ſlit 3 upon one ſide are placed the Days of the Mont, 
on the other the Degrees of the Sun's Declination ; upon the Bridgh 
contrived a ſliding Nut, which dire&s a ſmall Plate moving within: 
lit z this Plate is croſſed with a fine Diviſion, and in the mia thereof k 
dril'd a ſmall Hole. | 


The Uſe of the Ring-Dial. 
To find the Hour of the Day, 


Place the Hole that is on the ſmall Plate on the Bridg, to the Dy d 
the oorhy or the Sun's Declination, and ſet the Nut upon the Gov! 


vexity of the outer Ring, to the degrees of the Place's Latleude (whithi 
Northerly or Southely) on the forelide of the Ring : open the Ring 
to Right» Angles, and then having yur Inſtrument on your Finger, tut 
the upper en of the Bridg towards the elevated Pole, and place the | 
fide of the Bridg againſt che Sun, that his Rays nay the better tranſplt 
the little Hole 4 then turn the Infirument to t Sun) until the Sun- beat 
(by the little Hole) fall exa&tly upon the Line drawn on the inſide 0 
the EquinoGial or inner Ring 4 then is ſhewn the Hour of the Dj 
according to the Capacity of the Inflrument. -- * | 
The dividing che degrees of the Sun's Declination on the Bridg dl 
ro Infirument (which I purpoſely omitted) is Geometrically defcri 
y the Worthy Mr. Edward Wright, in his CorreQon of Errors, wie 


think, was the furl Contriver of this Univer) Dial, altho dferin y 
from this here diſcouaſed of. OG. SIR 


Tofind obo; Sur 5  Avionde | 


To perform this, you muſt firſt ſer the Line in the midiiof the Nut, 
upon the outer Ring, to the beginning of the degrees on the foreſide of 

the fame 3 then put a Pin in the Centiter-hole, and hangi your Dial 
our Finger, turn the.edg of the outer Ring towards the Sun, fo 


ks Shalow of- the Pin may Eo "Tat the Divions' Of, the. back-fide ; 
the degrees cut ok the Shadow is the 's Altitude, 


Nee. 


If you uſe : the Ring-Dial in South-Latitude, you muſt ale the Hole 
ia the fliding Plate on the Bridg, co the Sun's Declination, uſing the | 
South Declination thy 5 of he oth, and OI 


CHAP. X. 


: Containing the Uſe of theſe Inſtruments, 
' the roſ-Staff, and Quadrant : Like- 
wiſe how t0 fd the Latitude of a Place 
by the Meridian-Altitude and ke on - 
of, the Sp ; and the Fe of ihe Notur- 
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14a — ' Tholv ofthe Crols-Stax, 


The Fipure of the Groſs-Staff and the My. 
WF i of ol A "*q 


ſervation. , 


SECT. I. 


| Deſcription and Uſcof t- 
NO Trals Staff, >, 


yy Ale of the Eroſ-Setaff. 167 - 
- This Inſtrument is *@ ſome Antiquity In Navigation, .and is came 
F = uſed at Sea, to take the Altitude of the Sun or Stars, which it 
performs with ſaficlent Kxactneſs, efj Sully if it be Jeſs than 66 de- 
grees 4 but If-It exceed 6o, it is not ſo certain, by reaſon of the length 
of the Croſs, and the ſmallneſs of ' the Graduations on the Staff, 
' - The Staff is made fireight, four-ſquare, and commonly of Box, or 
Pear-Tree, and graduated on the ſeveral Sides with Degrees and Mi- 
- nutes., | | . 
' The Croſſes, uſually four, arc commonly made of the fame Wood 
.” with the Staff, of a convenient breadth, and' of length proportional to 
| the Graduations, fitted to flide evenly upon the Staff, without jogging. 
| On one fide of the Staff, the Graduations begin about three degrees, 
and proceeding towards the Center or Eyec-end, encreaſe by every ten 
minutes to ten degrees; and this Side is called the Ten-lide ; ſome- 
tirges the Breadth of the thirty-Crols ſupplies the place of the Ten- 
On another fide of the Staff, the Diviſions begin a: about three 19, 
' and encreaſe upwards to 30* 4 this is called the Thirty-fide. | 
On another ſide the Graduations begin about 20?, and encreale to. 
| wards the Eye-end of the Scaff to 60"; this is-named the Sixty-ide. 
he remaining and: fourth fide hath the:Divifions beginning at 30?, 
encreaſing upwards to 90* ;, from thence it is named the Ninety-lide, 
and his Croſs (the longeſt) the Ninety-Croſs. ET on . 
Sometimes the ſeveral fides of the Staff are numbred likewiſe with - 
their Complements co'go* in ſmall Figuzes, viz. at go? ſtands oo, againfi 
8& 10®, at 70* flands 209?, -and fo of the-reft. 
The Ute of this is to take the Complement of the Altitude, or Zenith-- 
 Ciftance from the Staff, without 'SubtraQtion. | 
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4 Table of the Lengths and balf- Lengths . of the Croſſes ;, ſtew; | ok 
- Kd of each Croſs by the Graduation on the Staff, Jrevinnal 
ther they be r:obtly made or 220k. | vi 

Q| "Whotc Len th | Hait Length {- 

£4 of the Croſſes. | of the Crofles, | 

Fy | Degrees,Minutes[Degrees|Minutes | 
i079. . £10} ©..08:4 3+] os | 12 | 
39Urromd3?> © Ss 0/3 | =] "2 ; 
60 60 30 oo | 40 | 33 | '*Þ 
T go#. 026 f gz tt 53 [-o7 f 4 


An Example of the Sexty-Croſs. 
The length of the Sixty-Croſs (if rightly made) muſt reach from gy 
to 30? oo'; and his half-length to 40* 13/. 
There are two ways principally for the graduating a Croſs-Staff, oy 
by Geometrical ProjeQion, the other by Arithmetical Calculation, | 
1 will give you an Example of the latter, by which you may ding 
any Staff, Or at leaſt be able to examine one that is already graduated, 
Example of the Sixty-Croſe, "1 
Suppoſe the length of the Sixty-Croſs to be 10 44 Inches, and th 
half-length 5 4+ Inchesz 1 deſire to Know the Diſtance of 4596 
from the Center of the Staff proportional to this length of the 
Take half of 45* 36', thatls 22% 457. 
The Propertion ©, | 
As the Tangent of 22* jt es ET 
Or & 


Is to the half length of the Croſs, 5 4-4 Inches, am =— 0,709 


, 


—m—t—_———_— _— 


To the Diftance required, 12. 16 Inches, ——— ——— 1.0850 


This gives the Diſtance from the Center of the Staff to the Diviſion 
repreſenting 45* 3o/ to be 12. 16 (or) Inches. 

But if you do propoſe to graduate a Staff, the more ready and exf# 
dite way 15 to divide the half-length of the Croſs into 100 or 1000 equi 
parts, and taking only the Tangent Complement of half the Angle it 
quired, out ofa Canon of natural Tangents, gives the Diſtance require. 

| Example. | 

Suppoſe,as before, the half-length of the ſixty Croſs,to be 5 4- Incith 

_ and it 6 required to know the Diſtance from the Center to 45* 30'- ot 


165 
"The half Jength of -che Crols being: divided into18þ0.cqual Parts, 
(or into as/ many as conveniency admits of, the reft \uppataced by Etti- 
mation) look into the Tables of natural -Tangents, \. for the Tangent. 
Complement 22? 45's (the half of 45* 30'). and you will find 238472 3 
| thencutting off two Figures towards the right-hand, the. Remainder: 
| 235%, ſhews the Number of equal Parts (whereof: ahe half-Crots 
' contains 1000) which muſt be taken,;:to' ſet off the Dittance from the. 
Center to 45* 30', that is twice the half length of the Croſs, and 384 
Parts more. a 20055 CORR) BG Brad? JG 3 | £ 
|  Thelike you may - perform. for- any. other Deggiee, toevery tenth, or 
fifth Minute, or lefs, according-asthe'Scaffi arkoes antes the Diviſions ; 
and as you ſee in the Example. of this Groſs, fo-the like may be perform- 
ed for any Croſs of what length ſoever. 


| TheUlzof the Crofs-Staff, 


To take 4 forward Obſervation of the Sun's Mevidian 
Altitude a Ste. 
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When you do intend to take the Meridian Altitude at Sea, (in order 
to the obtaining of the Places Latitude) It is convenient that \you/ be 
paring your ſelf for your Obſervation fone competent- time beſore 
oon 4 and conſider what the Sun's greateſt Altitude 'may be that 
Day, accordingly to uſe thoſe Croſſes that may'be moſt" fit for your 


6 $ ſuppoſe the Meridian-Altitude for that Day be judged tobe-20/; 
then uſe the Thirty-lide of the Staff, and the thirty-Crobs z; if you thiuk 
{t will be 30? or more, then take the Sixty-Crofs. IE Mpafe1 
{ There is another requiſice fit to be underſtood before you proceed to 
| Obſervation, and that js%how to- place your Foreſtaff ro your Eye, to 
prevent an Error mentioned by /Mr. Wright, in his Correftion of - Ex- 
| rorg; tOavoid which, take theſe few Hints, I : 
Firſt, Place the Center of the Staff at'A, to the ontſide of the'Corner 
of your Eye, .as neat your Eye as conveniently as you .cn, - without 
| hindring your Sight, letting the End'reft upon your Eye-bone, reſpeRing, . 
a5 it were the Eyc*s Center, and cauſe the vifual Rays to/concur-with the 
middle Parallels drawn on carh fide of. the Crols-Staff; and then is' your 
Staff rightly placed' for io ae But becauſe this is ſomewhat dif- 
IE | | ficule 


166 The Uſe of the Croſs-Staff. 
ficult plainly to be deſcribed, and perhaps that which is already, (aid my 
not bets obvious to the Redder as I could wiſh it, I Will therefore tn 
an eaſy I|luſtraticn, which may be veritied by Experience, * 
| Having firſt of all ſatistied your ſelf in the truth of the Diviſions on he 
| Staff, and likewiſe of the exact Length and Half-length of your Croſ. 
ſes, then put on the Sixty-Ciols, and place it to zo? on his proper Sig, 
and alſo ſlip on the Ninety-Croſs parallel with the former, and put thy: 
to 30? likewiſe on his peculiar Graduations ; then bring the end of tþ 
Staff to the Corner of your Eye (as is direQed) and remove it that 
you ſee each endof the two Crofles at once exactly to concur and agny 
with the viſual Lines proceeding, from your Eye ;, that is the Place 
your Staff in time of Obſervation, and may ealily be found by frequy 
Trial. | | | - il 
Having thus prepared for your Obſervation, and acquainted you 
with the holding of your Inſtrument, being. upon the Deck, turn you 
Face toward the Sun, and place your Staff to , your Eye, holding te 
Croſs upright, look at the upper cnd of. your Croſs, at C for thekw, 
and at the lower at B for the Horizon : But if the Sea obſcure the Hai. 
zon from your Sight, then remove the Croſs a little further from you 
Eye : but if on the contrary, your Sight do not extend fo low as te 
Horizon, but -the Sky only appears in the ſtead thereof, then moet 
Croſs a little nearex your Eye, until by the upper part thereof Jou ki 
the Center of the Sun, and by the lower the Horizon, 'exaQly at th 
ſame time 3 then. look upon the proper. Side of the Staff (for the Cub 
you uſe) the Sun's preſent Altitude will be cut by the ſame; andth 
it ic were for one {ingle Obſervation either of the Sun or any Star, we 
ſufficient. : EY | 
But the Sun's greateſt Altitude being that you are to take, you'mul 
therefore wait (making: Obſervation as your Judgment ſhall dit 
you) until the Sun be upon the Meridian, till fliding the Croſs near 
your Eye as the Sun- riſes, until you perceive it to be at the higheſt ; 
ſo ſoon as the Sun is: to the Weſtward of the Meridian, and falling, 
you make Obſervation again, you . will find the Sea to obſcure the Hi 
zon from your Sight, and then in no caſe remove your Croſs, but ki 
 Temain fixed, and finiſh your Obſervation for that ſeaſon. % 
| Then caſt your Eye upon that Sige of the Staff belonging to the Cid 
you ule, the Degrees and Minutes cut thereby, and numbred with lay! 
Figures, (decreaſing always from the Center of the Staff) give 
Sun's Meridional Altitude, and the ſmall Figures underneath, the Co 
plemnet of the Altitude, or the Zenith Diſtance, " 


ens Md. ee net on_—s 


» Anon | EO 
The Uſe of the Croſp-Staff, 169 


In obſerving for ward by the Croſs-Staff, *is uſual to.have a plece of 
red Glaſs to defend the Sight from the Luſtre of the Sun in time of 


Obſervation. : | 
['{r* would, in my Opinion, be better to have the Glaſs fitted in a 


piece of Braſs, and (o to be put upon (the end of any of. the Croſſes, as 
occaſion requires, Thus much for a forward Obſervation,] 


After the ſame manne,you muſt obſerve the Altitude of the Stars. 


To make « backward Obſervation of che Sun's Altitude 
by the Croſs-Staff.. | 


Theſe Obſervations are frequent at Sea, eſpecially with the Holan.. 
ders; and to perform this, you muſt have a Horizon-Vane, the inner- 
| fide of which fits upon the Center of your Staff, or elſe a ſliding one, 
according to the Dutch Faſhion. Ln | 
| Likewiſe there is a Shoe of Braſs to fit on to. the end of any of the 
-—_—_—_— Uſe is the ſame with-tche - Horizon-Vane-in the Qua- 
rant. Foy . > | rn. : 
Having a Staff-chus fitted, place the Horizon-Vane upon the Center 
| orEye-end of your Staff, and put on a Croſs fitteſt for your purpoſe 3 
; fix the Braſs Shoe at the lower-end thereof, then turn your back to the 
; Sun, and looking through the Sight (made by the-Bra(s Shoe) on the 
end of your Vane, elevate or depreſs the- end of your Staff, until the * 
Shadow - made by the upper-end of 'the Croſs, fall upon the upper-pait 
_ of the Sight in the Horizon-Vane 3 then look through that Sight for the 
Hotizon : But if the Sea obſcure the Horizon from your Sight, then re- 
Move your Croſs a little nearer to the 'Horizon-Vane 3 'but if on the 
contrary, your Sight doth not extend fo low as' the Horizon, but the 
Sky only appears inftead thereof, then remove the Croſs further from the 
Horhon-Vane, till you'-ſee the Shadow fall upon its due place, and per- 
' Ceive the Horizon exa@ly at the ſame time, then have you the Sun's 
preſent Altitude. oe | gba 
If you obſerve for the Latitude, you muſt reiterate your Obſervation as 
before; and when you perceive the Sun to be paſt the Meridian, delitt, 
and concluding your Obſervation, account your Degrees and Minutes, 
ether of the Altitude, or its Complement, as is before ſhewn. 
To uſe the Staff in a backward Obſervation, after the Dutch 
Faſhion, there muſt be a Horizon-Vane fitted to ſlide evenly 
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©7765 The Ale of the Crols-Staf, 
-upon the Staff, and then all the variety from the former manner of (1, 
:fervation-Will be ths : | | : 


the Staff, turning' the Nut iward;:then flide on your Horizon: Yan 


.' This Inframent is faid 40 be feſt contrived by Cam 
was employed in\Queen Elizsberh's time to diſcoves the Northwd 


E&5 - 
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F 4 
” 


Place any of your Crofſes that you intend to-uſc: upon the Cents of 


with the Nut inwards, and fix ' on- the Brais-Saoe to: the lower.cpg 
your Croſs: 'then proceed with your Obſcrvation, removing. the Hoy, 
20n-Vane, as before you did the Croſs - and the Degrees and Minutg 
cut by the edg:of the Horizon-Vane,. upon gf prot to the Gio, 
you ule, is the Sun's Altitude, or Complement thereof, as you. reckon 
i inthe greater or leſſer Figures. + A 
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| The. Deſcription and Uſe of the 
QUADRANT. * 


"His Ree ev ls of « very commodious Form and Contilmn 
be lyg, at the beſi epproved, aud moi y 
that bs In uſes, for obſerving. the oo rules A 57 *y — 


The Parts of tbls Inlrument wee principally three Vines, and tw 
Arches, which Arches together contain 96 Degrees, it chav 
fare the Denomiination-of a Nuadran.. " IO 


in Devv. (ut 


Paſſage) and. therefore called Duvis's Quadr art... 


- The Deſcription of th? Quayrant:- Ws 


| The Figure: of the Quadrant, and Manner of Obſervation. | 


\ 


Of the three P anes; That which in time of Obſervation: refpe&s the- 
Horizon in this annexed Figure repreſented by A, is called the Horizon- 

Vane 3 that which gives the Shadow, noted by B, is- named' the Sha-- 
| dow-Vane;, and that chrough-which you are to look. for both Shadow 
| ndflorizony diſtinguiſhed with C,, is called the Sight- Vane. 


{ 


150 The Dettriptlon of the Quadrant 


Of the Archer, The leffer noted with d 8, is named the Sixty. Au 
Wt: it uſually contairis but 66* 4, it is of a_ſmall Radius 6A 


ſo contrived) for the more apt placing of the Vane B thereon, that mv 
Shadow thereof falling upon the Horizon- Vane A, at this ſhort diftan, 


might become the fironger, and the more per{picuous to the Eye of te 


Obſerver. : | 


This Arch is commonly divided but to every Degree, and numb 


from the upper” end of the Arch. downwards to the Line of Partiti 


(which is a Line drawn on the middle of the upper Leg of the Qu. 
drant, between the two Arches) with 5, 10, 15, Oc. And this is te 
Complement of the Altitude. Somecimes this Arch 5 . figured wit 
the Altitude, from the Line of Parcition upwards towards the higher el. 
of the Arch, with5, 10, 15, &c. to 60; but this is not frequeny; 


uſed. 
 Thirty-Arch ; this Arch is: of a la 


and ſubdivided into Degrees and Minutes, the Limb whereof is of 4. 
competent breadth ; and thereon are uſually deſcribed ſeveral concentric 
Circles interſe&ed with' Diagonal Lines, for the more facile and exe} 
dividing the Degrees into every fifth or every ſecond Minute 3 and hay 
the Subdiviſions are conſpicuous, and may readily be computed by te 


Obſerver. | | : 

But becauſe poſſibly this manner of Diviſion may not be underſindl: 
by_every one that hath Occafion for this Inſirument, for their ſakes thay 
foxr I have annexed this following Figure. * 


4 


"The greater Arch, here Jenoe by the Letters fg, is called th | 
grea og Radius, the £5 to be divide. 


The Delteipelon of the Quadrant, N 
' The Figure of part of the Arch. 
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This Figure is part.of the Limb of this Arch, as *tis uſually drawn 
- upon the Linib of the Quadrant, each Degree being ſubdivided into five 
{Minutes ; upoirthe Plain of "this Arch are deſcribed ſie concentrick Cir- 
| Tles, and are noted with the Figures 1, 2, 3, 4, 5,6. And in the 
/ Limits of-cach Degree are drawn two Diagonals, interſeQing theſe 
| ' Circles 3 and thoſe Diagonals divide each Degree into two Parts, viz. 
 into3o Minutes 3/ and the concentrick Circles ſubdivide each of theſe 
Diagonals, repreſenting 30 Minutes, into fix other/Parts, being five * 
Minutes apiece : Therefore the fifſt Interſection at 5, is five Minutes ; 
the ſecond at 10, 1s-ten Minutes the third-at 15, is fifteen Minutes ; 
the fourth at 20, is twenty Minutes z the*tifth at'25, is twenty five 


Minutes ;/ che ſixth at 30, is thirty Minates : che firſt againat 35, is | 


thirty five Minutes ; the ſecond at 4o, is forty Minutes ; at 45, is-forty 
five Minutes ; at 50, is fifty Minutes ;, at 55, is fifty five Minates ;.:and 
at 60, lixty Minutes, or 3 Degree, And the like is to be underſtood of 
the reſt, always as they aſcend, encrealing five Minutes, * nn 

And take this for a general Rule: Firſt count how many concen- 
trick Circles there are; which are fix or teny' arid -are to be computed 
as is' here ſhewn, and noted by the Figures at the: end of this Scheme : 


then ſee how many Diagonal Lines are *d1awn within the extent 
of each Degree, which are two or threez then multiply the Num- 
bet of concentric hls 


ne Degree 


k Circles, by the Number of Diagonals 
| PY 04 TT 1 an 
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and by 'the Product divide 60, (the Minutes in a Degree) th 
. Quotient ſhall 'give you ke number of Minutes that each Int, 
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. gree five; then multiply (ten by three, the Product is 30, by which 


and then'1® 2', 1%g',41* 6',/&c. And (he like is to be 
 derltood of the relt+ |. ' . | 2M; as $6 0 
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he Uſe of the Quadrant. 


T 


ſcion encreaſes by, and is more than the precedent, Ay (y, 
pole the: concentrick Cixcles. to be ten, the Diagonals in each Ih, 


it you divide 60, the Quotient is e ; which . theavs that the Inter 
ſections encreaſe by , two Minutes, the | tixlf fepreſenting two jy, 
nutes, and ſo. 4, 6, g Minutes, &c. to $8 and 60 Minutes, or 1, 


[ 


| The We of the Quadrant. 
& o | 


This Inſtrument is commonly uſed to obſerve the Sun's Merldy 
Altitude, which to perform we will briefly deſcribe, | 
Firlt, Put the 'Horlzon- Vane on the end of the Quadrant on A, wi 
elien the Sight-Vane upon the Thirty-Arch in the precedent Figuz 
a1d laſily, the upper-edg of the Shadow-Vane upon the fixty= Arc, 
a certain Number of Degrees moſt proper for your preſent Obſervation 
which readily to perform, take this Caution, 2 
Conſider what will be the Complement of the Meridian Altitak 
that Day, then place the Shadow Vane ſo, that the Degrees cut by & 
-upper-edg of the Vane, be always leſs by 1o or 15* than you judy te 
Complement of the Sun's Meridian Altitude will be that Day in 
place of Obſervation, of | al 
For inſtance ; Suppoſe that the greateſt Altitude of the Surior te 
time, in the Place of Obſervation, be cltimated to be 45*, the Conyl 
15 45'5 then place the Shadow- Vane at-30 or 35 deg. which are proptt 
for your preſent Obſervation. | | | 
Having thus prepared your Inſtrument, and being ready upan tit 
Deck, tuin your back towards the Sun, and holding the Quadratts 
upright as. you can, place the Sight-Vane to your Eye, and looking 
through the Sight, bring the Shadow of the upper «dg of the'Shads 
Vane to fall upon the upper part of the Slit, or open Sight in the Hit 
zon-Vane, and at the fare time look through the fad Slit . for the Hate 
zon; and if the S:a obſcure the Horizon from your Sight, then fl 


your Sizht-Vane a little lower down towards -f ; but if on the contraf 
| yori 


preſents. it ſelf to your Eye, then remove your Sight=Vane a little higher 
rowards g, then make Obſervation Again, continuing to move your 
Sight-Vane higher or lower according to thele Dire@ions, until looking 
through the Sight-Vane, the Shadow fall upon its due Place, and that 
at the ſame time youexaGtly fee the Horizon through the Sight in the 
Horizon-Vane, - then have you the Sun's preſent Alticude. But it be- 
ing the Meridian or greateſt Altitude that you are to:obſerve; you muſt 
therefore continue {0 make Obſervations as often -as you ſhall think fie, 
(but eſpecially you are to tend your” Obſervation, when you perceive 
the Sun almoſt upon the Meridian) until the Sun be to the Weſtward of 
the Meridian, and is leſſening his Altitude ; for then if you make Ob- 
ſervation, the Sky will be ſeen, and nor the Horizon 3 and in this Caſe 
you mult not alter your Sight-Vane, bur letting it (fand, conclude your 
Obſervation for that ſeaſon 3 then caſt your Eye upon the Thirty=Arch, 
and fee how many Degrees and Minutes are cut by the in-lide of the 
Sight-Vane, and thereto add the Degrees at the upper-edg of your 
Shadow» Vane, the Sum is the Complement of the Altitude, or the 
Sun's Dittance from the Zenith, 

Note ; The ſmall Arch in ſome Quadrants contains 70 Degrecs, and 
the greater 20 Degrees, whoſe Sum is go» Theſe Arches are numbred 
and divided like the former z and if that be well underitood, this will 
not ſeem obſcure, and therefore it-is needleſs to fay any more of this 


Alteration, 


vex-Gla(s to be let into the Shadow- Vane, which may be uſed when the 
Sun is haſey, and will not ſtrike a clear Shadow upon the Shadow- 
Vane; then this Glaſs will contract the Beams of the Sun, and refle& 
a ſmall Speck of Light upon a ſmall black Line drawn on the Horizon- 


| In thoſe Obſervations made by the upper-edg of the Shadow-Vane, it is 
Proper to ſubcrzact 16', or ſomewhat leſs, from the Sun's Altitude, or 


| In uſing the Glaſs you are not to make any. ſuch Allowance, becauſe the 
| Spot repreſents the Center of the Sun. | 


z __ 


And bere note, That there is a late Contrivance with a ſmall Con 


| addit:to the Zcnich Diſtance (for the Semi-diameter of the Sun); bue 
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-your Sight doth not extend fo low as the Horizon, bat if the Sky only 


Vane, which reſpects the Center of the Sun. And further wore, T hat - 
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S.E CT. II. 


ules for finding the Latitude tof the Place by Obfm 
7 vation of the Sun's Meridian Altitude, or Zenyh. 
| Diſtance, by belp of the: Table of the Sun's Dedp 


uation, 


Ecauſe *tis common. to: work. the Obſervation of the Sun, tin. 

by the Quadrant and other Inſtruments: (now in uſe) by & 
Complement of the Meridian Altitude, or .the Sun's Diſtance from the 
Zenith, [I ſhall therefore give Rules, illuſtrated-with. Examples, forgu 
Rule | & K 


If the Sun come to the Meridian in the South, and have South Di 
nation, ſubtra& the Declination from.the Complement of the Meridia, 
Altitude, the Remainder is the Latitude of: the Place of Obſervati 
Northerly : but if the Declination exceed the Zenith Diſtance, tha. 
fubtra& the Zenith Diſtance from,the Declination, the Remainder is.th 
Latitude Southerly. 


\ 


Example t. Ut 


, 


Admit you are at Sea, and the Sun being upon the Meridian in th 
South, is 37* 3o' diſtant from the Zenith, and at the fame time lat 
12" 00* South Declination : I demand the Latitude of the Place. 


The Oper ation, 


Quapiana of the Meridian-Altitude = 37* 3o' 
The Sun's Declination South, ſubtract—— 12 09 


The Latitude of the Placgmmmman.n mmn—z 30 Noth. 4 
— dy 


_ Rules fo2 wozking of Obſervations tions. ry 
Example 2. Fj 
Admit (being at Sea) the Sun being on the South-part of the Meri. 


dian, is 10” diſtant from the Zenith, and the Declination 20* 30' 
| South ; I demand the Latitude of the Place, 


The Operation. 
The Sun's Declination———c__—— 0 30 
- . » The Diſtance from the Zenith ſubtrad ———10 oo 
Ro The Latitude————— _ =——10 30 South. 
/ — Rule 2. 


| If the Sunbe upon the Meridian in the South, and hath North De- 

| Clination, then add the Declination to the Zenith Diſtance, the Sum is 

' the Latitude Northerly, ED | O 
Example. 

Admit a'Ship at Sea, and the Sun on the South part of the Meridian 

' i530? zo! from the Zenith, and the Declination is a5* 30! North : 

Idemand the Latitude, 


The Oper ation. 
The Compl. of the Altitude, or Zenith Diſtance, is 30* 307 


The Latitude encdeg rind any —— — 46 O90 North. 
LO, Rule 3, 


the Snn be on the Meridian in the North, and have North Necll- 
nation, then ſubtract the Zenith Diſtance from the' Neclination, .the Rev 
mainder is the Latitude Northerly 1 But if the Zenith Diſtance exceeds 
the Declinatlon, then (ubtrak the Declinatlon therefrom, the Remaln- 

(er is the Latitude Southerly, © | 
Z Bxampre 
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Example 1. 


Suppoſe the Declination were. 20? North, and: the Zenith Diftans 

' 12? 30', the Sun being upon. the ,Mcxidian 111 ihe Nulth 3. I demany 
the Latitude, | | J 

| The Oper ation. 


The Sun's Declination North -=——— 20? 00! 
The Zenith Diſtance ſubtratted —— -—12 30 


IE a ————— 


, The Latitude of. the Place nmqmrtnns G——_ 07 39 North, 
h 
Example 2 


Suppoſe the Sun's Declination to be as before, 20® North and tht 
being upon the Meridian to the Northwards, his Zenlth Diſtance þ. 
40* t5/ : I demand the Latitude, I 


- The Operation. 


The Zenith-Diſtance of the Sun is—————40* r5 - 
The Declination North ſubtrat—— —— 20 oo 


© ae 


The Latitude | 20 15 South: 


Rule 4; 

If the Sun be upon the Meridian in the North, and hath South Decli- 
nation, then add the Declination to the Zenith Diſtance, the Sum is the 
Latitude Southerly, | 

Example. 


Admit the Sun's Declination were 16* 45! South, and the- Zegit 
Diſtance 29® 45/; 1 demand the Latitude... | | 7 


% 


» _— 


Bules ſo2wo:k'ng of Obſervations. — x77. 
The Op*rat 7K | \ 


The: Declination of the Sun South —————- x 6® asf 
The Zenith Diltance add ———.-— 29:45 


The Latitude- "Fa RS 4630 PREY 


Rule L 


If the Sun have no Declination, then»the Complement of the Alti. 
tude is the Latitude: of the Place z and if 'che Sun be on the Meridian in 
the South, your Latitude is Nurtherly z If in the. North, Southerly, 
This needs no Example, | 


4 


Rules 6, 


[f the Sun be in the Zenith, 5. e.90* above the Horizon, .then the 
Declination-either Northerly or Southerly, is the Latitude of the Place... 
| This likewiſe needs no Illuſtration: d 


Rule 7. 


If you be within the Artick or Antartick Circles, and obſerve the 

' Sun upon: the Meridian under the Pole, then -add the Sun's. Declination-+ 
tothe Complement of the Altitude, and ſubtra&' the Sum from 1 80?, . 
the Remainder is the Elevation of the Pole. . : 


Note.. 


If your Inftrument wherewith you obferve give only the Meridian 
- Altitude, then ſubtra& rhat Altitude from go*, the Reſidue: is the- 
_ Zenith-Diftance -or Co- Altitude of the Sun ; . and+ the Operation- is the: 
| lame, asinthe precedent Examples. 
| Ho For the Stars. 
# KAN | 

What hath been here delivered in theſe: Rules: concerning” the Sun's. 
/ being upon the Meridian, the. ſame. is- to. be. underſtood of any Star 
whoſe Declination is known... 
ei : . Admit: 


, 
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7 Rullesfoy working vf Obſervations. 
Admit you ſhould obſerve the bright Star Arfarus, woſe Declin, 
tion is 20 58 North, when he is upon the Meridian in the South, any 
tind his Altitude to be 65? 25', the Compl. thereof 24* 35/ is he 
Zenith Diſtance z then adding 20* 58' to 24* 35", the Sum is 45? 3, 
the Latitude Northerly, according to the ſecond Rule aforegoing, * 
But if you obſerve by any of the Stars near the North-Pole, whgh! 
Polar Diſtance is ſet down in the Tables of Declination ; andiif they l 
on the Meridian under the Pole, add the Complement of the Deding 
tion, or Polar Diſtance, to the Meridian Altitude found, the Sum js y 
Latitude Northerly, ; | "0 
But, Secondly, If you obſerve any Star that 'Is upon the Meridiany 
the North, above the Pole, then from the Meridian-Altitude of tht 
Star, ſubtra& the Complement of the Declination, or Polar Diſtang, 
the Remainder is the Latitude Norther]y : Buc it the Complement 
the Star's Declination cannot be ſubtracted trom his Meridian-Alcitag, 
ſabtrat the Meridiin-Altitude therefrom, 'the Remainder is the Lyp 
trade Southerly, The ſame may be underlivod of Scats near the'Soup 
Pole. | : 
Here 1 thought it 'necefſary to mention ſomething of the Croſm, 
which are certain Scars that are of good uſe in the Southern Navigation 
they are ſo called, becauſe they do fſumewhat retemble the Form ofi 
Croſs, according to the annexed Figure. ""- 


> —— 
wr 


The Figure of the Conſtellation called the Croſiers. 4 


; Difiance from the South- 
The Head X A levee _ 


» & { 


% C 
The Cookt-Foo, Diſtance from the South-Pole 28* 45' 


/, The Star at C, called the Cock's-Foor, or rather the Croſs 
Whoſe Declination, according to the Obſervation ot Mr. E 


- The Deſcription of the Nocturnal. —\ ry. 

 atSt Hellena, is 64* 15' Southerly 3 and fo the Complement of che. 
Declination or Polar Diſtance,” is 28* 45'. By this Polar Difiance 
and the Meridian-Altitude of this Star, when he is either above or be- 

| low the Pole, 'you may tind the Latitude of the Place, by the Rules of 
the Stars lati mentioned. © The Polar Diſtance of the-Head of the Crols 

1534" 45'- EY | | 

| To + when theſe Stars are fit for Obſervation, hold up a Thread 

and Plummet, and when the Thread cuts the Star at A and that ac C 

both at the fame time, then they are upon the Meridian, and fit to be 


\ obſerved. . 


—_ 


SECT. 'V. 
The Deſcription and'Uſe of the No&turnal. 


"His Mmſtrament confiſts of three-Patrts : | | | 
_ Fart, The broadeſt and greateſt, which we -may. call the un- 
moveable Part, which hath a Handle to hold ic by in time of Obfſerva-- 
 . tion. | 
| Secondly, The firſt moveable, or middle Part.. . 
| Thirdly, The long Index, that is to turn to the Poſition of thoſe Stars 
for which they are made, viz. the Guards of the Little or Great- Bear, 
"The Fore-ſide of the firſt, ox unmoveable Part, hath the Limb or our-- 
| ward Circle divided into twelve Months, and each Month ſubdivided into 
its reſpetive Days, and are counted towards the left-hand; and marked: 
with their Names, or the firſt Letter thereof, -as F for January, F tor 
Filruary, Mor March, &c, And upon ſome of then there are two 
Other Circles, the outermoſt of which is divided into 24 equal Parts or 
{ Hoursy and the other into 2g Parts and a half, or Days of the Moon's 
Age, by which the Moon's Southing may be known by Inſpe&ion, and 
ereby a computation of the Tides, | 
Of theſe NofFwrnalt there are two forts, one for the Ouard of the. 
Little, the other for the Guards of the, Great Bray, or Charler's Wain, 
Gtnmonly called the two Pointers. Now to know for which of thele. 
Conſtellations any No@urnal is made, you may obſerve, that the- 
NoQurnals that are for the Giaatds of the Great Bear, have the 17h of 
Felnary on the top 3. and if it be for the Guard of the Little Bear, then: 
| you 
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10 h! Deſcription of the Moxturnal. 7 
 * you will find the 21ſt of April chere, The Backlide of this part is 
' vided into che 32 Points of the Compais, which are to (hew the her, 
of the Guards, thereby to know what Diſtance the Nonh-n- th 
pon any Point of the Compaſs, | 

The ſecond and moveable Part hath a Tooth proceeding from [t, wi 
the edg continued in « Right Line from the Center, Which is to bet, 
ed to the Day of the Month at pleaſure y and on the Superticles thaw 
is a Circle-divided into 24 equal Parts or Hours, which when the @ 
Tooth is ſet to the Day of the M mth, and the Index turned to thepy 
tion of the Guards, the ſtreight Side'of the Index will ſhew the Hows 
the Night upon the ſaid Circle, | 

The'third and tipper moveable part is called the Index, having & 
fide thereof proceeding from the Center, which is to be turned toy 
Guards in time of Obſervation z and thrbugh all theſe pieces in 
Center of the Inſtrument is a Hole, through which you are to ſet 
North-Star, , and at the ſame time the Index 15 to-be turned to 


Guards, | | 


The Figures of the Stars, as they ſhew themſelves in th | 
Heavens, for which the Nofturnals are. made. © 


Bat if you would be better ſatisfied in the Forms of the Stars in I 
Conltellation, I refer you to the new femiſpheres and Planiſphere of b 
Heavens, thatare very uſeful for knowing the Stars 3 ſold by the Wu 
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The North Star is under the Pole: 
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above the Pole. 
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Et COPIES IN 


' © The Manner of holding the Noftarnal in. time of | © _ p 


Obſervation. 


= Take the Handle in your Hand, with the foreſide towards you, hold- - 
ing of it uprigtit in your Hand, (which you may diſcern by the Tip 3 
that is on the very top of _the No@urnal) then looking through the - 
Hole in the Center to the North Star, you muſt turn the upper edg 
of the Index (which cometh from the Center) to the Guardsz | 
ths. beung, POOL" you may now proceed to the ſeveral Uliſes 
thacok. WY Sth. | 


' To find the, Hour of the Night by the North-Star, and the 
| Guards either of the Little or. Great-Bear, and upon 
what Point of the Compaſs they are. TS-ofrnr 4 Ke 

|. Toperform this, you muſt firſt ſet. the Index of the ſecond moyeab] veab 
Part K the Day of the Month, (then if it will not ftay of it. 4 pm 
.muſt ſtay it with your Thumb): holding it 4s you are before directed 'P 
md the North-Star through/the Hole, and 'turn' the Indexto-the : 
Guards, and then upon the | moveable Part, che edg of the Index i 
hall cut the hour of the Night: At the ſame time you will find on the ; 
- backlide what point of the aſs the Ouards are upon, ſo that you 
may know 'alſo what Diſtance the North-Star hath at that time, , either 

above or under the Pole, 


To find the Time f the Moon's coming to South any, Dey 
of her Age, 4nd alſo the Time of high Water that Day. 


5 Firll, find the Moon's Age on the moveable Part; and right againſt . 
- - n Circle of Hours, you will find the Time of the Moon's 
| goutning, EN 


Example. 
ight Days old, I demand the Time of her 


"Suppoſe the Moon were e 
coming to South. 
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rt % efore look ſor & on the Circle of her Age, and right « ih þ 

you will find In the Hour-Circle, almoſt half an hour paſt ſix of ary h 
4 the Evening, (becauſe that always between the Change and the Full 
ſhe cometh to South In the Evenihg, but after the Full (he cometh to 
South in the Morning :) So having found, the Moon's Southing, if you 
add thereto the Hour of the flowing at, any place, it will ſhew you 
time of High-water that day. _ bt 


"Example. 


_ Suppoſe that here at London, the Moon being, 8 Days old, t findhy 
the Nocturnal, that the Moon cometh to South at almoſt half an hog 
paſt fix of the Clock 3 to which I add..three Hours, the Time of High 
water at the Full and Change, which makes' 9 of the* Clock and'ahng 
half an hour paft, *the Time of High-water at Loj#don-Bridg thatDyyy 
the Moon's Age. 5 *+ SK E\UTL A 39.6199 oa 
And if thoſe Numbers being added together ſhould exceed I 
that' 12 ' muſt "be ſubtrated from it,. and that will be the Time of 
Full-Sea. 20 "(65.7 2. 03-£1343 3 of ttfe I nef3 Þ 64.3277 5) ji 
- "As ſuppoſe the Moon ſhould be rg Days old, at! which time Tfindh 
the NoGturnal, that the Moon cometh to South at: 10 of: the Clock ml 
almoſt half -an hour, unto which if. you.add-3, :ic maketh [13 Hos 
an half 3 from which if you take"12, there remains r of the -Clock; a 
'almoſt half an hour, the Time of High-water at-::iLondon-Bridg, 
<ording to the common Way of Computation. 1 © 4 47 


And to know the Time of Full. Sea at any other Place, I refer you 


the Tide-Tables, Page 272. |. x on 
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CHAP. XL 


Containing the Uſe of the Plain-Scale, 
Gunter's Scale, Sinical-Quadrant, 
Plain Chart, Mereator's Chart, of 
both Globes; and likewiſe, - | ſecres 
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4HE Uſe of this-.laſtri umcnt cite and delightful, Fn 
ſerves the Coiſtrudtion 6.6 Problems in Navigation and 
Aſtronomy. 

The Lines on a Plain-Seale are aſually a Line of equal 
| Parts, Chords, Rhombs, and Longitude z but on this here deſcribed, 
is likewiſe a Line of Sines, Tangents and Secants. \ 

| Plate 6. Fig, 2 J» 


We ſhall hexc inſert the ProjeQion of theſe Lines.on the Scale. 


The 


The Line of Rhombs. 


9 24 ee Sans t 


D 


\ 


\ \; 


The Projettion of rh>Line of Rhombs. 


For the dividing of the Line of Rhombs, firſt draw the Line AC1 
and upon the Point C deſcribe the Semi-Circle A D B, and divided 
Quadrant AD into 8 equal parts : which being done, ſet one fot 
your Compaſſes in the Point A, and with the other foot extend toe 
of thoſe , and transfer thoſe Extents unto the Line A CB, wit 
will divide the ſaid Line into $- unequal parts , which will be a Lid 
Rhombs, and to be numbred with 1, 2, 3, 4, &s. unto9: and bh 
Halves and Quarter-points of the Compals are to-be inſerted. 


| The Line of Longitude. 
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Th i f the Lis of Longitude. 


Firſt, draw the Quadrant C A B, and divide the Side C A into 60 
es z then through —_— of thoſe equat parts draw Lines parallel 


ql PE AB, until they touch the Quadrant CB; which | 
done, ſet one footol our Compaſſes in the Point C, and and extend the 


to pe&ive Point of InterſeRion in the Quadrant ch. 

or oor unty 0 them to the Line CD (which is to bet he Diſtance be- 

' eween CandB, or the Chord of go Degrees) ſo ſhall thoſe InterſeQions 
Aivide, the Line CD into 60 unequal parts, which is | called the Line of 


 Longit nar. 


4 


T he Line of Sines, % 


The Projetion of the Line of Sines is thus to be performed ; 
Firſt, draw the Line A C B, and upon C deſcribe a Setni- Circle, and one 
of the Quadrants divide into 90 Degrees, a the Quadrant A DC 3 then 
draw a Line through each tenth Degree of the Quadrant parallel to the 
Live AC B, it will, divide the Line DC into 90- unequal parts, which 
will be a Line of Sines, to be nambred from C towards D; wich 10, 20,, 


30, &c. unto 90. 
The Line of Verſed Sines, _—. | 
' The Projection of the Line of YVerſed Sines, is thus | to be effected : 
Firſt, draw the Line A CB, and upon C draw the Semi-circle A wr | 
| which divide into 186 Degrees ; ; then through each deg, drawi 
Lines parallel to the Line D C, they will divide the Line-A.Binto 1 Bo 
unequal Parts, which will be a Line of TR Sines, to IP Spree 


' With10, 20, 30, 40, Ec, unto 180. A | 
E351 The 
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* For the Projetion and Diviſon of the Line of Chords; you mui fit 
draw the Dlokte ACBin the foregoing Scheme, and '/ the: Cens 
ter C deſcribe the Sermi-clrcle ADB which Sermk-circle divide into two 
Quadrants by the Point D, then divide the Quadrant D A into go equal 
Parts or Degrees z this being done, ſet one. Foot of your Compaſles'in 
| the Point A, let the other be extended to each Degree of the Ouadrant 
' AD, which Extents transfer unto the Line A C B, as you may ſee the | 
Arches lead in the foregoing Figure. This Line, ſo divided into nine- 
' ty unequal Diviſions, is called a Line of Chords, After this manner 
you make it of what Radius you pleaſe, and number it with 106, 20, 


| 30, OG 


' Firſt draw the Quadrant, as in the foregoing Scheme, and divide it 

into 90 Degrees, and from the Pojnt B ere a Perpendicular Line, as the 
innermoſt Line T B : then from che Center C draw Lines thr each . 
| Degree of the Quadrant CDB, until they touch the Line T B, and 
thoſe JaterſeRions will divide the Line T B into a Tangent, to be num- 


bred with 10, 20, 30, Oc. 
. The Line of Secants. rs 


| Having drawn thoſe Lines in the foregoing Scheme, through each 
' reſpective Degree of the Quadrant, from the Center C, until they touch 
the Line T B, extend your Compaſlcs from. the Center C to the Extre- - 
mity of cach reſpeCtive Line ; and the Foot of the Compaſſes till remain- 

| ing in the Point C, transfer the ſaid Lines unto the Line CDS, fo ſhall | 
they divide the ſaid Line into unequal Parts, which is a Line of -Secants, 


and number them with 10, 20, 30, Oc. 
* Problems of Plain-Sailing by the Plain-Scale 
Pyoblem T. 


A Ship Jallt N, E, ly 8, 108 League z 1 demand the Difirms of 
Laitnde LIN Ll ” 9407 om Wir mw of | 


Bb I 


_ 2-& x" = Pas” 


Py 


100: 
"In the following Problems of Plain Sailing, 


"  ACrepreſents the Diſtance ſailed, 
A Bthe Difference of Latitude, .. | : 
B C the Depart ure. | | | G : 
'B A GC che Courſe. ; © 
_ACB the Complement of the Courſe. Plate 6, Fig. 26. 


Draw the occulc Line A B, take off 60, from the Line of Chords, @ 
{weep the prick'd Archd e, Set off the Courſe hve Points, taken fon 
the Line of Rhombs, from d twe z then draw the Line AeC, 
ſer off 108 Leagues by the Line of <qual Parts,” from A to Clad 
the Perpendiclar B C, and ſo finiſh the Triangle A BC, in which w 
will tind che Diff, Lat, A B 6o Leagues 4 the Departure B C go Lug 


| Pzoblem .IT. 


A Ship ſails N. E.by E.until her Difference of Latitude be 60 Lagthii 
1 dtmand the Diſtayce and Departure ? Y 


Plate 6, Fig. " 


Draw AB of the gala, and raiſe the occult Perpendicly 
BC, ſet off the Courle tive Points, as in the former Problem. Di 
AC until it meet with B C, and hniſh the Triangle ; the Diſtaie 
108 Leagues, and the Departure 9o Leagues, 1 


. þ yp : ” " 
| «#8 
| » pF - oY 1s ; 


A Ship ſails N. E. by E.' until ber Departure be 
| mana tbe, Diſtance and Difference of Latitude ? = 
| | Ko Plate 6. Fig, 27 
\ Draw the occult Line A B, and raiſe the Perpendicular BC ofj 
given Length go Leagues 3 then upon the Point C ſweep the Ard 
with the Chord of 6o*, and place the Complement of the Courſe! 
Points from dtoe,; then drawCe A until it meet with A B, a id 
| the Triangle. The Diſtance is 108, Leagues, the Difference of Lall 


by 
W 
bi 


- _  _Pdbblem ty. 
| 1 Ship falls beriect thi Noith and the Eaſt 108 Zejhes; Wilit the 
ference of Latiride be'60 Leagues >, 1 demund the Courſs aid De-. 


partfire ? | fg 
| Oe | '. Plate 6, Eip.28, 


ts 


Draw A B 60 Leagues, 'and raiſe the occult Perpendicular B C, take __ 
ff the Length of AC the Diſtance 108 Leagues, and placing one Point 

of your Compaſſes at A, deſcribe the occult Arch, cutting the Line B C 

at 'k Poitit C, by which draw A C, and finiſh the Triangle ; the De- 
putture BC is 90 Leagues 3 with a Chotd of 66? (weep! e Archde, 
which meaſured upon the Line of Rhombs, will be found five Points, 
the Courſe ſought, 01 AR 


j 


| Pzoblem V: 


T AShip ſaile betwern the North and the Eaſt 108 Leagnesy wntil hey 
iS Diparture be go Leagnet\ 1 demand the Courſe |an Difference of 


' Latitude ? 
| Plate 6, Fig. 28, 


& Draw the occult Line A B, and. raiſe the Perpendicular. B C of. the 
zren Length go Leagues: rake AC iob Leagues, and erting one 
it of the Compaſſes at C, deſcribe the occule; Arch, citting the Line 
(But A, by whichdraw AC, and finilh! the Triangle. The Courſe i 
ound five Points, meaſured as in the former Problem, the'Difference © 
atitude 60 Leagues. _ | 


Pb. 


ſails between the North and Eaſt,” until the Differente of La- 
' 60 Leaigites, and the Drpariire go Leagues T demand the © 


Thar be 
or ſe and Diſtance ? © - Hi 
| $4 : £24k d 


EPoibts'A'and C draw AC; and tiniſh'the Triangle. The Courk 
ound 5 Points, as in the fourth Problem, the Diſtance 109 Peagacs. 


G Bb 2 my . Pzoblem 


| Draw A B'6o Leaguts, raiſe the Perpendicular B'C go Leagues, and by | 
Zourle 15 
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 Pzoblem VII. 2 
There are two Ports that bear S. W.ty S. and N. TY N, as ; 
ih ues , A Ship ſails fromthe Northermo of them, fr s outh, andih. 
Welt by Soth, ſometimes upon one of thoſe Courſes, ſometimes on 
ar. anti} jo arreve at the Southermaſt Port : 3. I demand bow n | , ws 7 


Plate 6, Pin oY I 


Let A repreſent the Northermofi Port, and E the Southermof 4 s 
their Diftance, AD the Diſtance failed upon the South Courſe, D F 5 
Diſtance upon the W. by S. Courle. Fi 
& Draw the Line AE 40 Leagues, being a N. E. by N. and a A , 
” byS. Line ; Deſcribe the Arch 2, ſetting off chree Points, and dy. 

the occult Line A D, being a South Line ; then ſweep the Arch bla 
ſet off four Points, drawing the occult Line D E, until ir ret 
AD, and fo finiſh che Triangle ADE. The Diſtance ſailed & 
29 Leagues, and W, by S. Is 22 + Leagues, 


Problem VIII. 


There ae two Iſlands that hear Eaft and We 
Leagues; A Ship ſails from the Weſtward N. E. by E. « (als 
22 Leagues and abalf further, arrives at the Br car Port z 1 uh 


the Ds 6 ſailed upon fo firſt Fes and what Das the ſecond Em | 
- Plate 6, Haas 


Let A repreſent the Weſtermoſi Port, E the Eaſtermoſi, D the] 
where the hip altered her Courſe, making the beſt of her wy 
the N. E, by E, Courſe; DE the other wa unknown [ 

40 4h Longnes, ſet off an Angle of three Points, and roy AD 
"reg , _ aſſt - ts - any 

g one Foint of your the Point E, croſs t 

the Point D, duw DE, and finiſh the Trian le, TheD Lo 


the firſt Courſe 1s 29 Leagues, the Angle at E ls four Polnts, tf | 
the ſecond Courſe 1s 8. E, , . our Polnu, # 


2  ERELS. 


m—_—— 


|. TweShivs [ail from the ſame Iſland, the ff ſails N. W. by N. 22 
"Leagues = a balf, the ſecond W.by N. 40 Leagues, and arrive at their 
| flveral Ports 3 1 demand the Bearing and Diſtance of thoſe Ports. 

; . EE Plate 6, Fig. 29. 


- " Erepreſents the Iſland, D the Northermoſt Port, A the Weſiermoſt., 
' Draw AE goLeagues, and ſet off the Angle at E four Points, and. 
 drawDE 22 Leagues and a half ; then by the Points D and A draw 
' AD, and finiſh the Triangle. The Angle at A is three Points, which 
ſhews the Bearing, of the Ports to be E. N.E. and W.S.W. andthe, 
Diſtance A D-almoſt 29 Leagues, -- Ronn R Ph an 4 or 


; Pazoblem X: 51 
A Ship ſails from a certain Port W.N. W.22 Leagues and a balf, and 


| thew more Southerly 29 Leagues, and ſhe is forced back. again to the Pore 
Compares orgs oy etl ray ans NN: 
4 | 


' Place to the third, and how ſhe ſteer dback again ? 


a 


Plate 6, Fig. 29. 


 _E repreſents the firſt Port, D the Place where the Ship altered her 

- Courſe, A the Place where ſhe was driven back. e ne 
- Draw the Line DE 22 Leagues and a half, take the DiſtanceAD 
' 29 Leagues, placing your Compaſſes in D, deſcribe the occult Arch at Do 
| A, andtake the Diſtance A E 40 Leagues ;, deſcribe another occult Arch * . - - 
' fomE, croſling the former in the Point A ; draw AE and A D, and - . 
* finiſh the Triangle, The Arch mn is 9 Points, therefore the Courſe nh. 
' from the ſecond. Place tothe third, is $, W. by S, and ſhe ſiecred back. 
'  againto the firſt Port EN, EB _ 


\ Here follow ſome Problems of Mereator's Sailing, wrought two ways.. 
' Firſt, By the Plain Scale only, by taking the m ddle Latitude,, w 
45! not exactly true, but may ſerve as an Approximation. in 8. ſingle 
 Courſs, the Diſtance be buit ſmall, otherwiſe "is too groſ#, 
Tha ſecond way is by the Meridiond! Parts, which will be exact a6, 


cording to the Capacity of the Inſirument, 


© The We of the Plain Scale im ; Mercator's Sul 
#t H the middle Latitude, * R VEN 


Probletn I Or EW 


8 bing ve n'the Latitude of 49%, ſails a N, Wien Cow 


q' bame of Thi Lit FIR, 30/, 'the Difference of Longituds b go Ling 
Anand the jv iftaner, and Departure t "0 


| P p 
a lan 9 "_ 46s 


For th Solutlon hereof by the Plain.Scale, firſt draw the Line. 
and upon the Center C deſcribe the Semli-circle A DB, and aol 
Line Y C B atRight- Angles with the LineECDy then tind the! 
_ ole fle Lat tude, by taking the half-Suc of both Latitudes added tt 

h' you will "ind to be 41* 44/, Which middle Latitude ſet of 
- '&d/1; both ways, ard drivy the Line M Ly then ſet tf 
601? B's O,. that ſet off | the Difference' of Latitude: 119K 


\ A n-0, H, and from *G'to Az-\and\ upon the Point A eral 
> dictilar;. as AK, and from A ſet off the Difference of Lo git 


es,, Whichis 90 ; fromthe Point K draw the Line K G, t 
pr H Ma; an occult Perp Id, as the Lifle H'I 3; bo 

x from the rol B tothe P6jtit E' (where theLitie B Kal 16h 

| 'EC) ahd draw the LineB'1'; then upon' thePoint aſs 

occult: Arch C n, which . being meafared on the Line of 1 
F  - Fd tobe 31, or two Points three Quarters, -which 'is" theOdl 
We. WW N: N. W. chice'Quarters'Weltetly: and x ne BT J:: 
| ncETequired,” whicty being meaſuted'upon'the Line of Leigus'l f 
 Kind'to be I29 Leagies, aud the Departure H' 166) eapides, +8 


9 
{ 1 * 7 F908 


» os - Problem II. : | 2 
£8 7 Ship' ting 4 in the Latinide 40? Noreb, ſalts: 'N. N; 1n4. A: 
frerly) ly) witsl ſhe cove imo the Latitude” of : 459 30'y dna u 

Dif ance thin, ; the PR f ova and Soc Fol 0% 
! Plaths 310-30 


th 'In the Solution of this Problem by the Plain Res draw the I L ne] 
= -at any convenient OE and: "INS? deſcribe the _ JAP 
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the Diſtance betwen the Compaſſes, -and .ſet-one Foot: of ' the Compaſſes 
1n B; and extend the other Foot towards I, until it-doth, interſe& che Per- 
peidicular arH in'the Point I, and draw BI  theiy laying, a Ruler upon + 
the Poin G, unto the Interſe@tion of 'the Lines" at/E; Jraw the' Line 
GK,-and note where it doth interſe& the Perpendicular at A, which 
Will be at'K' then the Diſtance K A being meaſured 'on the Stale of - 
Leigues; will be found ''to be 90, the Difference of Longitude fough 
Then. for tinding of the Courle, with the Ragius of your Scale din 
the obſcure Arch C n, and that bei meained dn thi. Yo 
- purm tot Bp ewo Pt p_ Jarters, t | 

£66 Leagnes, Ad. | | 790g YH 4.4 OV 
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Pyoblem IV. 


A Ship bring in the Latitude 40" North; ſails N.N,W, 1.(oby 
W. wb f My I demantl the Latitude of the ſecond Platt, the be 
ference of Longitude, and the Depuwenre't 


Plate 9 Fig, 30 | 


For 'the Solution of this Problem, firſt draw the Line BA of ay; 
convenient/Length , then from one end thereof, as B, deſcribe the gc 
Arch Cn and fet off 31*, or two Points three Quarters from C4 
n * Han by the Point n draw the Line BI, the Diltance 129 Leagus,: 
and from the end thereof, a$at.l, let fall the Perpendicular 1H: thy 
meaſure the Diſtance H B, which you will find to be 110 Leagus, 
or 5* 30'; the Latitude of the. ſecond Place is 45* 3o', Thanks: 
virig the two Latitudes, find the middle Latitude, as is before diredily 
then upon the Line BA, and upon the Centec' C, deſcribe the Semis 
circle BD A, and wr ng .Line.D E from the Paint D, ſet off the 
middle Latitude 42* 457 both ways, .to M and L, and drave. theline 
ML3 then take the Diſtance DF in your Compaſſes, and et it of: 
fromB to G, and from Hto A; then upon the Point A erect anocult 
Perpendicular,, as M K ; then by the Point E, draw the Line GK, tl 
it interſc& the Perpendicular at K 3 then draw A K, which beingmer 
ſured in the-Line of Leagues, will be found to be go Lag! 
| or: 4 30/, the Difference, of Longitude, aud HI the Departie & 


Leagues. 
Ptoblem V. 


A Ship being in the Latitude 40*, ſails in that -Paralil, unil 
Difference of Longitude.be 6* ; 1 demand her Diſtance run? ; 


y; 
: 
: 


This Queſtion is uſually .demonſirated among, the Problems of M+ 
-Cator's Sailing, by a Scheme drawn for that purpoſe, differing fromthit 
already deſcribed z but we ſhall here ſhew' the way how to reſolietlis 
Problem by the Line of Longitude.on the Plain Scale. .", 

It is to be underſtood, thar, according to the Globe, the Meidids 
do .encline nearer together, until they concur and interſect eh oh! 
_. In thePoles, fo that thereby the Degrees of Longitude are not:60# 
| ar? > EG Minutes in any Parmllel on the Noxth or Soutl, 


p 
7 8. 
if le. , 
/ Sd 
P) pf n4 
| ef | ' ” 
af"! F my p + : 
ry # et D ] , of 4 Wa - 


——— in Mercator's Salling.. - " 97 
of the Equinodtial z but the nearer to either of the Poles you approach, 
| the more they decreaſe z. ſo that in the Latitude of 60 deg. there are but 
* 20 min, of the EquinoQtial to one Degree of Longitude z and in the 
{uitude of 84 Degrees, . there ate but'6 Minutes, which doth ſhew the 
' Freors of the P/4in Chart ; And therefore in (ailing, it ought ta be reQti- 
fed according to the lobe, and tothat end was this Line of Longitude 
contrived, which is thus to bp uſed, 
If you delire to know how many Minutes there are ina Degree of 
Loogkade in any Latitude, fs muſt exrend the Compaſſes from the 
| Center in the Line of Chords, to the Degrees of the Laticude of the 
Place, and the ſame Extent will reach from the Center at 60'on the Line 
of Longitude, to che number of Minutes anſwering to a Degree of 
Longitude in that Latitude. We 39 
| Therefore for the Solution of the fifth Problem here propoſed, extend 
| your Compaſſes upon the Line of Chords, from the Center to the La- 
* ticude of the Place, which is 40*, and the fame Extent will reach from 
the Center at 60, in the Line of Longitude, to 46, which ſhews that 
4#/ male a Degree of Longitude in that Latitude 3 which-46 being mul- _ 
 tiplied by 6 the Degrees of Longitade,' gives 276", the Diſtance run, 


' which was required, | 

Prwblem VI. | 

| A Ship being in the Latitude of 40", ſails in that Parallel 276'; 
1 demand her Difference of Longitude ? a 


by 


— Forthe Solution of this Problem, find how many Minutes make a 
Degree of Longitnde-in the Latitude of 40*,- (as in the laſt Problem) 

| Which i5 46; therefore. if you divide 272 (the Diſtance run) by 46 
(the Miles in a Degree of Longitude in that Latitude) the Quotienc 
will be 6*, the-Difference of Longitude required. 
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The tale of the Plain 


Another Way to work Mercator's Sailing by the Plain 
Scale, and the Meridional Parts. 


pre 3 . 
Py - 


Pzoblemt T. 


A Ship ſails N. N. W. from the Latitude 45* North, to the Lawns 
42® 20' North ;, 1 demand the Diſtance ſailed, the Departure, of 
Difference of Longitude ? | ay; 


Plate 7. Fig, 31, 


Having the two Latitudes 40* North, and 42® 20' North, find th. 
Meridional Difference of Latitude by the Table of Aeridiond Pan, 
which is 386', and ſabtrafting the oneLatitade from the other, th 
- Difference is 29 20', or 140/. | ; Ln 

To work this Problem, draw the Line A b Bj then: place 140 fon 
A tob, and 186 from A toB ;. raiſe the two occult Perpendiculars, b 
and BC, ſet off the Courſe two Points, and draw - the Line Ae, 


C, and fo finiſh the two Triangles Abc and ABC. Thebiſang 
Ac is 1y2', the Departure bc 58, and the Difference of Longituk 


BC77. 
Þ:oblem IT, 


A Ship ſaili-from the Latitude 409 N, to the Latituds 41* 10 
wntil her Differenci of Longitude be 77! Wifterly \ 1 demand the Conhh 
Diftance, and Departure t | 

| Plate 7 Fig. 3, | 


The Meridional Difference of Latitude is, as in the fir Problem, 188, 
the proper Difference of Latitude 140/. | 
Draw A B 186', place 140' from A tob, raiſe the PerpendiculatBG 
of his given Length 77', and. alſo the occult Perpendicular bc; by tt 
Points A and C draw A C, and figiſh the two Triangles. T 
the Angle at A, is two Points, or N. N. W. the Diſtance Ac 157, 
the Departure 58/, b” 31.54 
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- Problem I. 


'4 Ship ſails M7) ? 152/ from the Latitude 40* North, to the Lati- 
tude 42* 20” ” demand the Courſe, PT, and Difference 


f Long itude 


Plate 7. Fig. 31. 


The' Meridional Difference of Latitude is 186 Minutes, the proper 
Diff, Lat. 140 Minutes. 

Draw A B 186', andA b 140/, as before, and raiſe the two occult J 
Perpendiculars b c and BC ; take the Diſtance 1527, and placing one oy 
Point'of your Compaſſes in the Point A, croſs the oocule Line b c in the <> 
Point c, and draw Ac, producing it until it concur with BC, and finiſh 
the Triangles. The Courſe is two Points, or N,N, W. che _—— 

59, the Differcnecof Longitude 77'. 


Pooblem IV. * 


| Aship ſails N. N,W. 152', from the Latitude 4%? North , I ae 
mod the Latinas, _ and Difference of Longitnat ? 


Plate 7, Fig. 31, 


Draw the occult Line A B ad ſet off the Courſe two Points, and the 
{ Diſunce Ac 151; let fall the Perpendicular b e, and fo finiſh the Trian- 
geabc, Then Ab will be found 140/, or 2® 2o', which makes the 
other Latitude 42* 20', by which you will find the Merid, Parts to be 
| 266, Place 1 5! from A to B, fy raiſe the occult Perpendicular B C, 
untll it meet with A c C continued, and fo finiſh the Triangle A BC, 
The : bc is 58 min, The Difference of Longitude BC 

| 


PY 


: Problems of Gruat-Cvele Sailing, 
Poblem 1. 


| Two I both 5n _ Latithde, "obs Difference of Longitude being gi- 
' #1; to find by what Latitudes and Longitudes the Arch paſſes, and the 
- Conrſes and tg from Place to Place, in the Arch of a Great-Circle. 


GC c2 == ol ny 


— 
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' The Uleof the Plain Scale 


Example, 


| Suppoſe the Lizard and Penguin-Iland on New- "ud Land 

in the Latitude 09 North, the Difference of Longitude between Hh 
47* ;, Idemand by what Latitudes and Longitudes the Arch paſſes, und 
the Courſes and Diſtances from Place to Place ? | 


Plate 7, Fig. 42. 


Draw the Line A E, and place the Tangent of -40® the Com een 
| of the Latitude from A'to B ;, with 609 of the Chords ſweep the Ari 
DE, and ſet off 47*, the Difference of Longitude from E to D, a 
draw the Line A D, and place the Tangent 40”, the Complement « 
the Latitude from A to C3 then draw .the Line B C upon the And. 
DE, ſet off every 59 fromE to D, and draw the prick'd Lines, Ak, 
Ac, Ad, &c. and where theſe Lines interſeQ B C, place the Letters 
b, c,d, f, g, fc. The Diſtances, A b, Ae, Ad, &c. being meaſured 
on the Line of Tangents, are Tangents Complement of the Lat 
tude, as follow, | 


e Latitudes. F 


Compl.. Latit. | | : 
| - 2 


xl 
| 


Þ >> >>> >>” 
=. O 3 0Q =» 2-0 o 
Wo 
3 
Therefore the Latit. are, | A 
A 
It 


39 > | 


, Theſe are the Latitudes by which the Arch paſſes at every 5* of Long 
from B repreſenting the Lizard, to C which repreſents the Iſland. 

. -Having theſe Latitudes and Longitudes, you may find the Courſe and 
Diftance from Place to Place, according to Mercator's Sail ng.” 2 
| Ac & the Tangent Comp], of the greateſt Latitude by which the 
Arch paſſes, 52® 2, * 

So the Latitudes and Longitudes of the ſeveral Points, b, «4,0 
are as follow ; likewiſc the Courſes and Diſtances from Place to Place. 
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b | 5 [51 | [From B tob [W/N,{W.4 W,[acs | 
e [10 [514] | b toe |WN:W.4 W.1206 
d [15 [52 —Þ- © tod |W.N.W.4 W.]z0s | 
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Two Places differing both in Latitude and Longitude, to find the Lat, 


and Long. by which the Arch poſſes, and the Courſes and Diſtances from 
Place to Place. | | FS 


S 


E xample. 


Suppoſe the two Places to be Trinity-Harbour in Virgmia, in the 
Latitude 36* North, and the Lizard in the Latitude 509 North, the 
Difference of Longitude between them 68 deg, 1 demand. by what 
Latitades and Longitudes the Arch paſſes, and likewiſe the Courſes and 
Diſtances from Place to Place. 


Plate 7. Fig. 33- 


| _ Draw theLine AF, place the Tangent of 40*, the Complement of 
- the Lizard*s Laticude, from A toC3 with 50? of the Chords deſcribe 
the Arch E F, placing 68 deg. from F to E, drawing the Line AE; 
\ thenplace the Tangent 54 deg. the Complement of Trinity- Harbour's 
| Latitude from A to B, and drawB C, letting fall the Perpendicular A d 3 
| then ſet off every 5 deg. from E' towards F, (becauſe we fail from B) 
draw the prickt Lines, A 1, A 2, &c. the Diftance, A 1, A 2, A 3;&c. 
meaſuredon the Line of Tangents, gives the Complements of the Lati- 
tudes by which the Arch paſſes at every 59 Difference of Longitude from 
B, repreſenting Trinity-Harbour, towards C, which is the Liz. FE ) 
c 


202 


ww 


_ 


At RA þ | ES Et 
* TIES S CS ET: le nn RES, 
AS: REN 2 nt 
0 25 X- 


he? _—_ 
wf> 
- 


cos 
K b 
- 


_ 


NIE oe 5, 
— PRO Fea _— 
Ow $ "m6 "IE £ q , wor 
aa | ne 590 0 IE tan $ we p 
@ " "483% Bp; << + woken AD. LE SC ©. CFE I. #coE Fay 6h >: OI 
- EIS. b 5 3 nt ESD. A 2 : - , Y p D ci 
mY © 1 0 ; eng EEE ISO — 34 g A > f x FR 1 
oF SEIR wh.” wt ; - G5 | F L 
C —— a A —— ts 
ol , = - RY 
a - * 4 \ b 
q 4s - —_ 
. bs > $ bY 
” Pp : 
< 25 6. , ; " £ 
© s % 
F 2 & ; 
; _—_—_— 
— 
, 4 


b_—_ 


_— COS 


—m—_—_—. 


The Diftances A 1, A2, A 3 &c. are as follow, 


Dp. _ 


| Deg. 
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the Latitudes and Longitudes by | 


which the Arch paſſes, are as follow. . 
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Plase, by Mercator's Sail 
Problem 4 ffore-going. 
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I The Courſes and Diſtances from Place to Place, wrought| 
|| by Mercator, are 4s follow in the Table. 


_—_ 4 | | 
/ Places, © | Conrſes. | Diſtances, | | | 
— | =_ 
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| From B to x [N.E.+E |} 303 FF 
> |From 1 to » [N.E.byE. 270 || 
| From 2 tog3 | N. Eby E.4E{ 264 | | 
1 | From 3 fo 4' N.E.by E. 4E, 247 
From 4 to 5 [E.N.E. | 236+ 
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Aſtronomical Problems wrought by the Plain Scale, W | 
Problem I. F 


The Sun's Place or Diſtance from the next EquinoBtial Point, ay R | 
greateſt Declination being given to find the preſent Declination, 


Example. 


» TheSun's Place is 26 deg. of Taurw, that is, 56 deg, *. from the. 
Equineftial Point Aries, 1 deinand his Declination ? 


Plate 3. Fig, 34. | 


With the Chord of 60 deg. deſcribe the Semi-circleB D C, andnif | 

the Perpendicular A D, and from the Point C ſet off the greateſt De, 

. nition 23 deg. + from Cto E, and draw the Litte A E';, then for the 
Sun's Longitude ſet off the Sine 56.deg. 2.'6pon the Line A E, from \ 
toF ; then from-the Point F, take the neareſt Diſtance F1 to theline 
A C, which meaſured on the. Line of Sines, is 19 deg, - ; or elſe through 
the Point .F draw GH, parallel toBA C; then A G meaſured on the 
Sines, ,or C H on the Chords, gives 19 deg. 1, the Sun's preſent Dedi- 


nation Northerly. =@ | 
'*  Pdoblem T. 


The Sun's greateſt and preſent Declination being given te find 
Place or Longitude. | | 4 I 
; Example. 


L, 


| The Sut*s Declination is : 9® + North, increafing ; the greateſt » 
$+2: clination (as before) 23® 2; I demand the Sun's true Place. 


Plate 8, Fig. 6 


Draw B C, and deſcribe the Semi-circle B DC, raiſe the Perpendic l 
.. AD, and draw theLine A E, as in the former Problem ; placetheSun 
Declination 19 deg, -: from B and C to H and K;' draw the Line Hþ 


gt, 


S * 


' +  * CheUleof the Plain Scale. 205 * 
- which interſeas AE in the Point F: the Diſtance A F is a Sine 56* -., 
| %e Sun's Diſtance from Aries ſo that the Sun's Longitude is 26® + of 

| Tam, 


Problem LIT. WO 
The Sun's Place and greateſt Declination being given, to find his 
* Right- Aſcenſion. Et h | 
on Example. 


' TheSun's Place is 26* of Tanrhs, the greateſt Declination as before ; 
1demand his Right- Aſcenſion. 


Plate 8. Fig. 34: 


Deſcribe the Semicircle, draw A -D and A E as before, place the Sine 

* $6*3, the Sun's Diſtance from Ares, from A to F ; through the Point 

| F draw the Parallel HK ; then is F G che Sine of the Rights Aſcenſion, 
GH being Radius, which you may meaſure after this manner : Place -_ 8 
the Diſtance HG from A too; upon o as a Center, with the Diſtance "i 
FG, deſcribe the occult Arch at m; a Ruler laid from A uncil it couch 
the Arch, will cut the Semicircle BDC in the Pointe N 3 the Arch C N. 

the meaſure of FG 54? 4, the Right- Aſcenſion. "= 


Pooblem IV. EE oe os 
| The Suns Declination gwen, ( the greateſt Declination being kaown.) :* 
| fo find the Reght- Aſcenſion, ; h 0 ? 7 x3" nn 
EEE Example. ns cn OY : ; 


'* The Sun's Declination is 199 + North increafing 3 1. demand the 
Right. Aſcenſion, | 
OY Plate 8. Fig. 54 


\.. Deſcribe the Semicirle BDC, and draw the Line ADand AE as 
Ty the Declination 19* .. from Band C to H and K, drawing 

HK; FG being meaſured as in the third Problem, gives the: Right- 

Aſetnſion (as before) $4" + "+... oY 48 
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The Uſe of the plain Scale 


Pwblem V. 


The Latitude of the Place, and the Sur? s Declination being Liven, 7 
find bis Amplitude. 


-- 


Example. 


In the Latitude 53* = North, the Suns Declination being 159 "1 | 
I demand the Sur's Amplitude ? 77 " 
Plate $, Fig, 35 


Draw BAC, and the Semicircle BZ C, the Perpendicular az; 
place the Latitude or height of the Pole 5193 z from C to P, and " 
AP; {et off the Complement of the Latitude 38* 4 from B to 
draw A Q the EquinoQial ; place the Chord of the Dedlination in 
from Q to D, and the Sine thereof from A to G, and draw (hy 
rallel of Declination D F, A F+ meaſured on the Line of Sino pt 
the Amplitndr required, 


Pzoblem VI, 


The Latitude of the Plare, and the Sun's Dechination being giv, 
find the Aſcinſional Difference, 


Example, 


In the Latitude 51 deg, 4 North, the Sun's Declination 17 4 
North ; 1Idemand the Aſcenfional Difference. 


Plate 8. Fy. 1 


Deſcribe the raclecls: BZC, and draw the Lines Al 
AQ, and DF, as in the fifth Problem ; F G is the Sine of the A 
fional Difference to the Radius D G, which is thus meaſured: Þ 
DG from A too; upon o, as a Center, with the DittnceF Gf 
ſcribe the Arch at E; a Ruler Jaid from A until it touch oy 
gives the PointI and BI 23 deg. + is the Meaſure of the QAceniv 
Difference. 


What = Aſcenfional Difference is, and he Ule of it, —may ih 
Prob. 5, 6 , and 7. Chap. $, k 
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| | The Latiends of the Place, and the ' Sun's Declination being given, t 
M7 oben the Sur hal be due Eaſt or Web Ts 


Example, 


þ |, In the Latitnde 51* 4 North, the Sun's Declination 19* 4 North : © 
"Wiemand ac what time he ſhall be due Eaſt or Weſt. 


' Plate 8. Fig, 36, 


'W Oeſcribe the Semicircle B Z C, and draw the Lines AZ, AP, AQ, 
WandD O, as beforez E O is the Sine of the time from 6, that the Sun 
Eaſt or Welt (tothe Radius DO) to meaſure which, place D O from 
A toa, and upon the Center a, with the Diſtance E 5 deſcribe the 
Archat gz a Ruler from A, until it touch the Arch, gives the Point L, 
IBL 14 deg, + is the meaſure of EO, which reduced to time 
Vid, Prob, 7, Chap, 8) makes 5g! 4 which hews that the Sun is due 
all at 5p/ paſt 6 In the Morning, and due Welt gt one minute paſt 5, 
0 9p min, before (ix at Night, | 


Problem VII. 


The Latitude of the Place, and the 8ur't Declination bring g6 
| findthe prviwke the Sun, being due Eaſt or Wiſt, ng given, to 


Example. 


In the Latitude 519 . North, the Suns Declination being 17* 2 N; 
Tdemand the Sun's Altitude, being due Eaſt or Weſt. 


Plate 8. Fig. 36. 
Deſcribe the Semicircle BZ C, and draw the Lines AZ, AP, QA, 


| and DO, as before. AE being meaſured on the Line of Sines, is 23? 
 fere, the Sun's Altitude being due Eaft or Welt. Is 5g 


Dd? Problem 


a? — -TheQlbok the PlainSeatv | 


Problem 1X, 


The Latitude of a Place, and the Sun's: Declination being gig, |, 
find the Sun's Altitude at fix. BE 


Example. 


| TY Oe BO TR 7 9p 2 þ 
Ia the Latitude 51* North, the Sun's Dechnation being 199 IN, 
I demand his Altitude at fix. I 


Plate 8. Fig. 36 2 


| Deſcribe the Semi-circle B ZC, draw the Lines AZ, A, Q and DO, 
and through the Point O.draw the Line Lob, parallel. to BC, g 
or C b meaſured on the Chords, or A l- on the Sines, gives 13% 3; hs 
Altitude of the Sun at 1x. | £ 


Problem X. 


The Latitude of the Place, and the Sun's Declination being given; n 
find the Sun's Azimuth at ſix. F'7. f 


Example, 


In the Latitude 51* + North, the Sun's Declination 17” 3. Nan; 
demand the Sun's . Azimuth at fix... _ We 
| Plate'$. Fig. 36. 


Deſcribe the Semicircle B ZC, and:draw the Lines AZ, AP, AQ 
-and DO, as before: draw L ob as in the ninth Problem.: Io is the 
Sine: of - the. Sun's Azimuth to the-Radius IL, which is thus mealund; : 
place IL from A toe. with the Diſtance I o upon the Center, e, &- 
ſcribe the occult Arch atd 3 a Ruler, laid to touch the Arch, givesthe 
Point-b, and'C b meaſured is 11 deg, + the Azimuth from the Eaſt 0+ 
Weſt, So that the Sun is E. by N. at 6.in the Morning, and W, byN.. 

at 6 at Night; 7M 


Þoblem XI..' . 


The Latitude of the Plate, the Sun's Diclination and Altitude gion; 
to find the; Sun's Avinuth, | 


Exh, 


{nAſtronomical Pzoblemsy, —& +209 
Exanyle. Nog | 


In the Forenoon, in the Lat. 51 deg. 4. North,” the Sun's Declination- 
$20 deg. --N. and his Altitude 43 deg, LI demand his Azimuth. 


Plate 8. Fig. 37. 


| Deſcribe-the Semicircle B-Z C, and: draw: the Lines AZ, AP, AQ. 
and-D F, . the Parallel of Declination, as in the former Problems ;, place: 
the Altitude 43 deg. from B and C to d and e, and draw the Parallel] q e, - 
which interſects the Parallel D F in the Point G. 1G. is the Sine of 
.the Sun*'s Azimuth from the Eaſt towards the South, ' I d being the 
Radius ; which-ro meaſure, place I'd from A toc, and thereon with. 
| theDiltance 1 G deſcribe the Arch at f; a Ruler laid from A to touch' 
| theArch, gives the Point h, Bhy.24 deg. + is the meaſure of I G, Eaſt 
* Southerly, So that. the Sun*s Azimuth is S, E. 65 deg. +. 


Problem XII.. Es, 


The Latitude of the Place, the Sun's Declination and Altitude being. 
| given, tofind the Hour from Noon. 


Example. 


lathe Afternoon, in the Latitude 51.deg. 2. North, the Sun's De- 
Clination is 20 deg, 2, the Altitude 43 deg. 1 demand the Hour. 


Plate $. Fis, 37-- ! 
"55 - 8 * 


Deſcribe the Semi-circle B Z C,. and.draw.the Lines AZ, AP, AQ, 
DF, and degas in the 11th Problem: FG. is: the Sine of the Hour 
\ from ſix, which to meaſure, place D F from A to u, and thereon with. 
| the Diftance FG {weep the ArchatK; a Ruler laid: to touch the Arch, 
;&n the. Point 0 andC o-is the- meaſure of .F G 45 deg. which re- 


ed into Time, gives three Hours, the time Afternoon. 


SECT. 


'} = 8 
: Theſe of Gunter's Scale, | 


Shall not ſay any thing of the Deſcription of this Scale, nor of th 

Proje&tion of the Lines thereon, being the Logs of Number... 
Sines, Tangents, &'s, placed upon a Scale, is is Cufficiently eq 
plained by Mr, Gamer, Mr. Wingate, and others, \ 


To find « whole Number'on the Line of Numbery, 


Among the uw Diviſions look for the firſt Figure of yourNums 
ber 4 then for the ſecond Figure, count ſo many tenths for the 
Diviſions on towards the end of the Rule as the Units In the ls, 
Figure amount to y then for the third Figure count from, the lah tenth 
ſo many Centeſins as the Figure hath Units z and fo likewiſe for the - 
fourth Figure, , courit from the laſt Centeſm ſo many Millions (or Thow 
ſands) as the ſame fourth Figure contains Units z this done, that ful}: 
be -- + og where the Number propounded is preſented on the Lined - 
Num I'S | 


The Number given being 12, to find the Point on the Line of Nun- | 


d 


bers that doth repreſent the ſame. 


 - Therefore according to the Rule, 1 being the firſt F igure- of th | 
/Number, .I take the Divilion at the Figure 1 (in the middle of theLin), 
for the firſt Figure 3 then the ſecond Figure being 2, I count twy tents 


from that 1, and that is the Point repreſenting 12, where commonh' 
there 15 a ſmall Braſs Center, ' becauſe *tis often. in uſe. | 


» / 


Sappoſe the Point repreſenting 1 44 were required to be found unit ; 
| Lane of Numbers. by : wy f 0 ft 
| C 


wa i 


For the fit Figure in the N umber being 1, I take (as before) ; 
_ middle 1 3, then for the ſecond Figare which is 4, I count 4 tents 


a, 


n 
0 
', 


" \ wo 
4 I YES 
, F.-_.. 
FC LES. - 
T1 
} | pl 


:* ward 
” "A 
We: 

8: vs? 


S «*. 


CI 
nd 


/ 3B 


%. 


' 


e\ TE En 25 - 
; x SR ” d 
? VS" * : md 
=_ / A hd - "2 4 
- £ \ k aL 


- . The le of Gunter's Scale, ' 23... U 
wards, and from that tenth I count 4 Centeſins, cr hundred parts further,  & XS A 
and that is the Point repreſenting 144. IE ; «LY 
- To find the Point repreſenting; 1728, firſt (as before) for 1000 I take 

2 in the middle of the Line ſecondly, for the ſecond Figure being 7, 

| reckon ſeven tenths onwards, ' and that is 7oo ;, thirdly, for the third 
Figure being 2, [ reckon 2 Centeſms from the 7 tenths, which repre - _—_ 
ſentech 20 3 and then laſtly, for 8 you. may reaſonably eſtimate 8$ = 
Millions, or thouſand parts, from. the laſt two Centeſms, and - that | 
Point latt found will be the Point repreſenting the Number 1728, 


To find « Fraftion, or broken , Number on the 
Line of Numbers, : 


The FraQlons that are to be found on the Lino of Numbers, ought 
gays to be Decimal Fractions, 4p, re; {-rv, (or 1, Ot, cor 
elther Inches, Feet, Yards, Perches, or of any other Denomination 4 all a 
ather Fractions mult be redi ced Into Declmals 4 and being thus con= | 
ered, they are expreſſed as whole Numbers upon the Line, ' | 


Note. 


If youcall 1 at the beginning of the Line one tenth of any Integer, 
| then 2 following muft be two tenths, 3 three tenths, &c. and the 1 in' + 
the middle, one Integer ; 2, two Integers, &c. and the 10 at the end ++ /*-/ 

mult be 10 Integers. | IS 
But if one at the beginning be one Integer, then 1 in the middle ' 
\ mult be 10 Integers, and 10 at the farther end 100 Iategers; and all | 
| the intermediate Figures, 20, 30, 40, 50, 60, 70, Bo, 90, fo ma- - © v 
_ I Integers ; and every longeft -Divition between, as 21, 22, 23, 24, ©; 
\ 25, 26, Oc, ſingle Integers 3 and the ſhorteſt of thoſe Diviſions, teaths © 53 
of thoſe Integers 3 and ſo in proportion, 'as 4-5, 1, 19,, 100, 10, Ioo, © 
1900. 100, I000, 10000, &Fc; | | | FS. 
| | g 


Problem I. 


be Two Numbers being grven, fo find. a t rd. | | 
ad to athird a forth, and to a fourth a fifthyebec. % 


— 


YM es 4 
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- Let the two Numbers given be 2 and 4, unto which it is required t | 
find a third Proportional, &'c, Therefore for the performance hereof | 
by the Line of Numbers, extend the Compaſſes from one of the Nu, | 
bers given to the other3 this done, if you apply the fame Extent eithe 
upwards or downwards from either of the Numbers propounded, the : 
moveable P6int of the Compaſſes will fall upon the third Proportiond © 
required 3 and fo the ſame Extent being applied the ſame way, from the 
third, the moveable Point of the Compaſſes will fall upon the fourh | 
Proportional, and from the fourth to a fifth, &c. and fa to more, g ' 
you pleaſe : for if you extend the Compaſſes from 2 to 4, and turn the 
Compaſſes upwards, with one Point reſting on 4, the moveable Point 
will tall on $, the third Proportional,' and from 8 to 16, from 16h. 
32, from 32 to 64, andTo forward. 


Pwblem TIL. 


One Number being given to be multiplied by another Number, to ful 

the Produdt. | | _ 
To reſolve this Queſtion Arithmetically, whether by natural orath | 
ficial Numbers, the Proportion is; As 1 is to the Multiplicand, Þ 
the Multiplier to the Product. , ] 


Example. 


Let the Multiplicand 8 be multiplied by -5 the Multiplier ; ext; 
the Compaſſes on the Line of 'Numbers, from '1 to the Multiplicand; 
the ſame extent being applied the: ſame way from the Multiplier, wil 
cauſe the moveable Point to- fall on the Produ@t z for if you extend it! 
Compatles from 1 to 8, the ſame extent the ſame way wiltreach #0 
5 to 40: and ſv if you would now mwtiply any Number by $, # tt 
Compaſſes now ſtand, it is but placing one foot in any Number git 
and the moveable Point will fall on the Produ&, as if you place 
foot in g, the other will fall in 72, and ſo from $ it will fall in 64 
from 7 to 56, and from 6 to 48 1 the extent of the Compaſſes my# 
taken from 20 at the further end of the Line, which you may call+ 

. L ; "\ Pg 


] 


| Quotient required. 
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Pooblem IT: 
One Number being given to be divided by another Number, to find the 


fnotrent, | | | 
- For the Reſolution of this Problem, the Proportion is thus 3 As the 


Diviſor is to I, {o is the Dividend to the Quotient, 


Example. 


© Let 40 be the Dividend, and let the Diniſor be 8 ; therefore extend 
the Compaſſes on the Line of Numbers from the Diviſor'$ to 1 ; this 
done, the ſame Extent the ſame way ſhall reach from the Divided 40 


tothe Quotient, which is 5. 
Another Example. 


Let 750 be a Number given, to be divided by 25 ; therefore extend 


the Compaſſes downwards from 25 to 1, then applying that Extent the 
, fame way from 750, the moveable Point will fall 1pon 3o, which is the 


Now to know of how many Figures any Quotient ought to conſiſt - 


It will be neceſſary to obſerve how many Times the Diviſor may be 
written under the Dividend, according to the Rules of Diviſion,; for of 
ſo many Figures ſhall the Quotient be compoſed. ; 


For Example, 12231 being given to be divided by 27, which ſaid 


' Number may be written, according to the Rules of Diviſion, three 
times under the Dividend ;, therefore the Quotient ſhall conſiſt of three 
* Figures, and fo of any other. 


Pooblem IV. 
. Three Numbers given, to find a fourth in a direft Proportion, as in the 
Ale of Three Dis þ Ein 
| Torefolve this Problem, the Proportion is thus 3 As the firſt Number 
| Given [8 to the ſecond, (© is the third Number to the fourth, = 


\'T cunt this on the Line of Numbers, you tmult extend the Com». 
Paſſes from the firſt Number oy given, to the ſecond 4 which _ 
e 
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that Extent being, applied the ſame way from the third Term, will ok | 
the moveable Point tofall on the foutth Term required, >; | 


Example bs: 


If the Circumference-of a Circle, whoſe Diatheter is 9 Inches, be22 
Inches z what Circumference will a Circle have whoſe Diarnttet is 1 
Inches ? 

Therefore extend the Compaſſes ii1 the Line of Numbers from 7 in 
the firli Part thereof, unto 14 in the ſecond 3 this done, the ſame fa 
tent being applied the ſame way from 22, will make the moveahl 
Point to fall upon 44 Inches, the Circumference required, | P 

Example 2, 

Let the Circumference of a Circle be 22 Inches, and the Diamete 
thereof 7 Inches 3 how much ſhall the Diameter of a Circle be, whol 
Circumference is 44 Inches ? 

Extend the Compaſſes downwards from 22 in the ſecond Part of th 


Line, to7 in the firſt 3 which done, that Extent being applied the fan 
way from 44, will reach to 14, the Diameter ſought, | 


P2oblem V. 


Three Numbers given, to find a fourth in an inverſed Proper, 
G in the backward Rule of la .) 4 a 


To reſolve this Problem, the Proportion is 3 As the third Numbei 
to the ſecond, 1o is the firft to the fourth. 4 


Example. 


. HT 60 Men make a Trench in 45 Hours, in what time'will 40M 
make ſuch another ? | | 
To perform this by the ' Line of Numbers, extend the Compii® 

from the firſt, of the Numbers given to the third, having bow," 

lame Denomination 3 this done, if this Exterit be applied, back 

from the ſecond Number, the moveable Poifit will fall upon the 9% 

Number required 3 fo that if you extend the Compaſſes. $19 

10'40, (thoſe Terms being of the ſanie Denomination, -viz- 9%? 
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this done, the Extent being applied back 
67.5, the fourth Number you. look for, . I conclude therefore, that 40 
Men will perform as much in 67 Hours anda halt, as 60 Men, will do in 


45 Hours. 
Pwblem VT. 
Three Numbers given, to find a fourth in a duplicate Proportion, 


The Uſe of this Prollem is in Proportions of Lines to Superficies, 'or 
of Superficies to Lines, Now if the Denomination of the halt and ſecond 
Terms be of Lines, then extend the Compaſſes from the tirlt Term to the 
third of the ſame Denomination z this done, that Extent being ap- 
plied twice the ſame way from the ſecond Term, the moveable Point will 
flay upon the fourth Term required, 


Example 1, 


If the Content of a Circle, whoſe Diameter is 14 Inches, be 154 
Inches 3 what will the Content of a Circle be, whote:Diameter is 2 
Inches ? 

Here 14 and 28 having the ſame Denomination, viz. of Lines, I 
extend the Compaſſes from 14 to 28 ; then applying that Extent the 
ſame way from 154 twice, the moveable Point will fall on 616, the 
| biak Proportional ſought ; that is, firſt, from 154 to 398, and from 
308 to 616. | | 
Ba if the firſt and third Terms have the Denomination of Area's, or 

ntents, and the Queſiturm be a Line, then extend the is upon 
the Line of Numbers, unto half the Diſtance between the firſt and third 
| Term of the ſame Denomination's ſo the ſame Extent will zeach from 
the ſecond Term given, to the fourth required. | PET 


Example 2. 


If the Diameter of a Circle, whoſe Area's -1 54 Inches, be 14 Inches 3 
| What Diameter will a Circle have, whoſe Area is 616 Inches ? 


Divide the Diſtance betwixt 154 and 616 into two equal Parts, chen 
ſet one foot in 14, the other ſhall reach to 28, the Diameter required. 
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Pblem VII. 
Three Numbers given, to find a fourth in a triplicate Proportion, 


The Uſe of this Problem confiſteth in the Proportion of Lines ang: 
Solids, & contra. 

If therefore the firſt and third Terms have the Denomination of [ines 
(as the Diameters of Spheres, or Sides of ſolid Bodies) extend the Con, 
paſſes upon the Line of Numbers, from the firſt Term to the third; 
this done, and that Extent applied three times the fame way from the 
ſecond Term, will cauſe the moveable Point to fall upon the. fourth 
Term required. | 


Example 1. 


If an Iron Ballet, whoſe Diameter is 4 Inches,. weigheth 9 Poy 
what is the Weight of another Iron Bullet whoſe Diameter is 8. 
Inches? | 

Therefore extend: the Compaſſes on the Line of: Numbers from 4 to 
$ 3 and that Extent applied the ſame way three times from 9, the 
moveable Point will firſt fall upon 18, then from-18 to 36; andhiſth, 
from 36 to 72, the Weight required, 

But if two given Terms be Weight or Contents of Solids, and' the 
Diameter of a Sphere, or Side of a Cubes _ then divide the Space | 
between the two given Terms of the ſame Denomination into thres 
Parts, and that Diſtance ſhall reach - from the third to the fourth P10- 
portional, 


Example 2, 


If an Iron Bullet that welgheth 9 Pound hy 4 Inches Dlameter, will : 
Do__s wagons _— ua bey whole « "5 : J 
vide t etween gp and 72 In three Parts, and that third Fat!” 
Chall reach from F106, the Dlamater required, CO bi 
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Problem VIII. 
To find the Square Root of any Number under 1 00000. 


The Square Root of, any Number is aways the mean Proportional 
betwixt 1 and the Number propounded ; but yet with this general 
Caution, viz. If the Figures of the Number be even, that is, 2, 4, 6, 
$, 10, &c. then you muſt look for the Unit, or one, at the beginning * 
of the Line of Numbers, and the Number given in the ſecond Part, and 
the Root in the firſt Part ; or rather reckon 10 at the end to be the. 
Unit, afid then both Root and Square will fall backwards towards the 
middle, in the ſecond Part of the Line ;- but if they be odd, then the 
middle one will be beſt to be accounted the Unit, and both Root and 

Square will be found from thence-forward towards 103 fo that ac- 
cording to this Rule, the Square Root of 59 will be found to be 3; the 
Square Root of 64, Will be $ ;. the Square Root of x44, will be 12; 
the Square Root of 1444, to be 38S; the Square Root of 57600, to 
be 240, And to know how many Figures any Root ought to confilt of, 
put 2 prick over the firſt Figure, the third, the fifth, &c.. beginning 

fromthe Right-hand ; and as many Pricks as are noted, ſo many. Figures-: 
there mult be in: the Root... : | 


. Pzoblem- TX. 
To find the Cube Root of any Number under 100000000, 


The Cube Root is always the firſt of two mean Proportionals be- 
tween 1 and the Number given, and therefore will be found by dividing 
the Space between them into three equal Parts, And to find how many 
Figures will be in this Root, you muſt prick over: the firſt Figure, the 
burth, feventhy beginning at the Right-Hand 3 and fo. many Pricks as 
You find, fo many Flgures muſt be in the Root, which Root' may be 


Uſily found, with theſe Cautlons, 


1, If the laſt Prick falt on the laſt Figure towards the left-hand,: then. 
the Unit is bet placed at t inthe middle of the Line, and then. the 
Cube and Root will. both fall forwards towards 10 -at the end of the 


2, R-- 
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2, If the laſt Prick fall on the laſt Figure but one towards the i, 
hand, you may place the Unit at 1 in the beginning of the Line, 
the Cube in the (econd Part of: the Line, then will the Root be foun 
in the tirlt Part of the Line, 

If the lait Prick fall on the laſt Figure but two, then place the Unityr 
1 ut the end of the Line, and then the Cube and Root will bath fy 
backward, and be found in the ſecond Part of the Line of Numbyr, 


' Theſe Notes being abſerved, the Cube Root of 1728, will be found 
to be 123 and the Cube Root of 17 576, Will be 264 and the Cube 
Root of 438976, will be found 763 and the Cube Root of f Break 
will be 201 3 the Cube Root of 1 1390625, will be 225, 


 Pyoblem X. 


How to work. a Proportion in Sines alone ;, or, three Sines being inn, 
to find a fourth Proportional. 


E Example. 


As Sine 22? 45/, to Sine 47 *30/; Sois Sine 23? 1y', to a [= 
Line required. 

This Problem is wrought on the Line of Sines, as the fourth Prblen 
15 on the Line of Numbers. Take the Extent from the Sine 22 45m. 
the Line of Sines, to the Sine of 47. 30! 3 the ſame Extent hall mad 
the ſame way, from the Sine of 239 15', to the Sine of 45 ug ti 
fourth Sine O_ 


Ptoblem XT. 


How to work a Proportion in T angems alone; or, three T, oye 
ing Lives, to find a Journ Proportional. 


Example 1. 


As Tangent 42* 40', to Tangent 15*20' fo is Tangent yy" ' 
to the fourth Tangent required. 

This Problem is wrought on the Line of Tangents, as tek 
Problem on the Line of Sines. 


b 


x! \ 
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Extend the Compaſſes on the Line of Tangents, from the Tangent 
42 deg, 40 min, to the Tangene 1 5 deg, a0 min, the ſane Extent ſhall 


reach the ſane way, from the Tangent 39 deg, 8 min, to the Tangent 
13 deg. 35 min, required, | 


4 ah my 
» 
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Example 1. 


'  ArTangent t4* 58', to Tangent 39 15/ q So it Tangem 49% 18/, 
104 fourth Tangent required, 


On the Line of Targents, the Tangents above 45% encreaſe from 
44 to 46*, 47* to 50*, 60?, &e. backwards towards the beginning of 
the Line: therefore in working this Proportion, the ſame Extent that 

' feaches frotn 14* 5Y', to'39* 15", fhall reach” the contrary way from 
479 18', to 73 10', the fourth Tangent required. 


Example 3. 


As Tangent 21* 30”, to Tangent 37* 20/; So is Tangent 42* 40 
tl a fourth Tangent required, x 


The Extent from the Tangent 21 deg. 3o min. to the Tangent 
37 deg. 20 min. if applied theſame way; from Tangent 42 deg, 40 min. 
will fall beyond 45 deg. at the end of the Line : therefore to remedy 
this Inconveniency, having the Diftance berween Tangent 21 deg. 30 
min. and Tangent 37 degs 20 min. place one Point of yotir Compaſſes 

 .nthe Tangent 45 deg. and let the other Point fall backwards towards 
the beginnittig of the Line, and' it will reſt on the Tatigent 27 deg. 20 
raſh, This Peſrt Tet remain fixed, and Clofe the other Point which 
flands in 45 deg. to, the Tangent 42 deg, -40 ttiin. then keeping this 
Diſtance, place otie Potrit in Tangent 45 deg. the other will fill apon 
the Tangerit 66 Urg. 45 min, required. | 


Pyobieiy X17. 


How to work a Proportion in Sines and Tangents pogether. B 


Example 1. 


As Sine 22* 3Of, 10 Sine 37* 10; Joi Tangent 19% 40!, 10 4 
fourth Tangent required. _ ; 
SE 
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The Extent on the Line of Sines from 22 deg, 30 min, to 37 dep, R 
min. thall reach on the Tangents from 19 deg. 40 min, to 2.g deg, 25 
- min, required. | þ 
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Example 2. 


Ar Tang. Compl. 60* 15/, to Sine 56*45' 3, So it RadimwaTa.. 
gent required. 


Becauſe there is a Tangent in the firſt Place of the Proportion, a 
likewiſe a Tangent in the fourth, therefore this Proportion muſt þ> 
changed by putting Radius in the firſt Place. and inſtead of the Ty 
Comp. in the tirlt Place, take Tangent 60 deg. 15 min. (if it ky. 
been a Tangent, you mult have taken the Tang, Compl.) and chenth 
Proportion will remain thus : | 

As Radius to Sine'56* 45! ;, So 3s Tangent 60" 15) to thi Taxa 
required, | et 


The Extent from Radius, Sine g0*, to the Sine 569 4 5'on the Sing 
ſhall reach from Tangent 60? 15', to Tangent 55* 4o/ required, © 


Example 3, 


Hr Radina to Tangent Compl, 60* 15 ;, So ir Tangent $59 40); 64. 
Sine required, 4 


This Proportion muſt be changed, becauſe there is Racfus, o fy. 
go deg. in the firſt Place, and a Sing required, Inſtead of the Tiny 
Compl, 6o deg, 15 min, take the Tangent 6odeg, 15 min, and pt 
Radius in the third Place, and fo the Proportion follows 3 

* As Tangent 60 deg, 15 min. to Tangent 55 deg. 40 min. Souls 
dius to the Sine ſought, Therefore the Extent from the Tangent # 


deg, 15 min, to Tang. 55d. 40 min. ſhall reach from Radius, or Sit 
90 deg, to Sine 56 deg, 45 min, required. | "1 
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-- .. "Problem XII. 
How to wok Numbers and Sines together. 


Example... - 


as <6 to 166 ; if is Sins 299 30 10 4 Sine required. 


Extend the Compaſſes on -the Line- of Numbers, from 56 to 106, 
the fame Extent ſhall. reach: the fame: way on the Line 0s from 
E 29 y deg Jo win. co 68 "o 30 min. Ma | 


Problem XIV.” 
How #0 work by Numbers and Tengen TEL 


Example | 
"RT 202 fo 774 ;/ Tanger 73* 52! to 4 Tangent required. 


The Extent on the Line 'of Numbers, from 203 to Kh ſhould 
mich the ſame 'way on the Line of Tangents, from 7 73 ry {oi 
| tothe Tangent required z but the Com "ſo extended fal 

the end of che Line, therefor this Defe& muſt be remedied, as y the 
third By \ Problem 12, by placing the ſaid extent in Tangent 45 , 
wing e other Polnt fall Lowes 8 in the Line, which be 
Clole the other Point to 73 de Fi $2 min, and then plac your Ces 
Py: 4s deg. the movnble Point tal fall on: 41 deg. 40 min, the 
oxen ne 


Sg&T, II. 
"i [oi we uſe of the Sinical -Quadran, 


ſs memes is ha EY of: Brik Box, or Peae-Thx.| 
«ep gonmd or ſqurth'part of Circle z he! Limb. hira/ 
being rs - into 90 NS bs or degrees, is- nurnbred-with z0y 2, 
30, 8 &c.- unto 90 z d - ts. 
are the Points of the Compaſs," ref of them 
as the Nature ofthe Queſtion requirtth. 
| The two Sides:thereaf pang? 17 aivided Jnto.60 
into 100) equal parts, and numbred. from the Center y 


0, &c. T +" | 
3 Likewiſe Bert is an nk Tin 2 upon F 
rant, . x wit ys ' iy 2 ed - a 
"And frampthoſe equa Parts a ws Sides, Nd Hi 
WE: Yoperbitics of the Quadrant, - crofling one.; 
- Angles. x: 
And the Lines of. Fives and Tens: commonly phi v itn 
on ſake ; which faid-Lines and Parallels do repreſent. the $ "_ 
Compl.. of- an Axch. (divided into. equal 6): [hich 1'fup ok vie 
reaſon why it is calleda Sinica Quadrant "i lt 40 
But here note, that- theſe > that oxocced from. te Ki gh 
(in the Figure of the nb pals are for Diſtinction called/Sm 
Parallels ,, and thoſe Parallels that procced from Ra Cl ), ae pr 
DF Parallels. 5 


Now theſe DiſtinQions | oblerved, we hat pred hel 
in the Solutions of feveral in "Og and in wot 
Traverſe at Sea, &e. ” 
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224 TheUſeof the Sinical-Quadzant, - © 
Difference of Latitude, and in I Ce-Sinieds Feral | it wil cat 375 ' 
which is the Departure. | | : 

Problem 08. 


The Courſe and Difference of Latitude being gxven, to findthe Dit 
r11;, and the Departure from the Meridian. | "4 


Conrſe the third Rhomb, Difference of Latina 374 Login Fl 


Set the Index to the Courſe, and find the Difference of Latitude i 
the Sinical Parallels, and here that doth interſe& on the Index, 4 4% 
which is the Diſtance required ; and where it doth meet the G. q 
+ 6 there is 2 5 Leagues the Departure from the Meridian, 


Pwblem TIT. 


The Courſe and Departure bring given, to find the Dia, al. 
Difforencs of Latitude, es. 


' Courſe the fifth Rhomb, Diparture $7 4 Laugmi, © 


Set the Index to the Courſe one in the Limb, and in the Codd 
Parallel find the Departure ty þ ering numbred in the Margin) 
where it doth _ we the In Fi heweth the Diſignce wat, 

45 Leagues $0 the Index Haba with the Sinead! Paghi, 
ther you will ob the Difrence of Latitude to be 35 Leagues, 


Pzoblem IV, 


The Diflance, and Difference of Latitude being given, t6 ji k 
Conrſe and Departure, 


Diftance 45, Diffrence of Latitude 25 Lea g £ 
Firft, Find the Diſtance run upon the Index, and then move- tl el 
dex until it doth interſe&t. the- Difference of Laticude in oy 
Parallels ;, and at this Poſition of the Index, look in the Lil 
there you will find the Courſe to be the fifth Rhomb, which # 
quired 3 and where the Sinical Parallel of 25 doth meet with tec 
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' Sinical Parallel ans _E edg of the wp Fi will " "il you _ De- 
: pee from the Meridian, 37's Leagues on the Side CD. 


 Pdoblem V. 


' The Diſtance run, and 1 De arture from the Meridian Np Ce — 
fndthe C Cr: and Difference Tf Latitude. I'S gi , fo 


Diftaxce 45 League, Departure 37 3 Leagues, 


 Foft, Find the Diſtance run on the put that.to the Departure 
in the Co-Sinical Parallels, and _ Point ſhall cutin the Sinical Þ «- 


vale the Difference of Latitude _ the Edg of - the Index 
/- ſhall ſhew in the Limb the Cour TOM: fiſh homb)z. which 


was required. FP 
Puablam. VI... 


TD ence of Latithde;, and Dipariuve ſlim the Muridian brin 
gun no find the fo ſt and Diſtance, F 6 


Dif, of Lav, 2.5 Loaghts, Dipartor 37 4 Laggnu, 


Tf, Find the Difference of Latitude in the Margin of the Sinical-Pa- 
wall and alſo the Dopirture,1n the Margin of « the CorSiwjenl Parallel 1 

| and note where thoſe Parallels meet each. other, in that Polne put the 
noch hp on the Edg of the Index (hall be cur 45 Leagues, the - 
t\ the Limb® the Edg of the Index will thew the hen Rhom 


wer wt a ques, 
1Pzoblem vil. 


To kyow bow many Leagues you muſt 'ſail upon any ? of the'Com- - 
Wh f0raiſe or are A Tore of Cond by the 2p 


00 perform this, you muſt.lay the Index upon the Point of the Com- 
'paſ s, and fee where the Sinica}-Parallel of 20 Le ues (which is one de- 
/ Wee in the EquinoRial) doth interſe& the Edg of he Index, there will 
be ſhewn the quantity of. Leagues you mult {ail, to raiſe or « the 
Pole upon any Point of the Compaſs. _ 
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Ar for Example, on the third Rhomtb, 

If you lay the Index on the third Rhomb, the Sinical WR 
will ſhew 24 Leagues, which you muſt fail on that Point to rg or _ 
preſs one Degree of Latitude, and that Point on the Index will 1 de; 
the Sinical Parallels, the Departure from the Metidian to be 13 Lt wo 


Pzoblem V IT. | A 
- Shewing the Uſe of the Sinical- Quadrant in working 4 Traverſe at a 


The Sinicel- Duadrant is a plain and ready Infitument for this nw. 
and is commonly employed for the working ſhort Traverſes at $:* 
give one Exartple of 24 bours run, in the manner as *tis uſually. Wn 
on the Zog-Board, and how it may be taken off, and wrought OI 


Inſtrument, 


| . Example, - . 

Admit a Ship at Sea, and bound. to the Nort! ES. 
on; 2. Ins orthward away hor. 

Coutſe Nortti-Eaft; bue then meeting with a cot bl Foy” pity ne 
Wind, ſhe makes ſeveral Courſes, as is here under expreſſed in! 
ble, after the'form of the Log-Board. © CIS 0 Oo 
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Theſe Log-Boards are made fit f og-Books it 
rul'd, and fold by the rebry Uſe, together with Log-Books ro 


: 
" ! 
if; 
# 
: 


h 
k " p 


— tine, 


The Ute of Ks, 
th this Table there are fix Columns wy the es  inguihe with H,. 

ſhews the Time, or Ong at which th Dullances are thus 

{ down upon the Log-Board, that is, at a _ pf Clock, 4 of the 
Clock, 6 of the Clock: &c, the Log being commonly hove every two 
Hours. 

The ſecond, third, and fourth Columns fhew the Knots, halEKnots, 
and Fathoms, "that the Ship runs:UPont any Courſe | mn the ſpace of half a 


| minute, meaſured by the Log-Line.- - 
The fifeh Column contains che Courſe ieered by the Compaſs, bur. 


the: Lee-way that the Sfiip makes, is left 'to the Diſcretion of the Cal- 
- athece to be aljowed aoccnding tothe Mould of the Ship, and the' Sail 
the hears,” and alſo having reſpect 0) the Wind and''Sca at the fame 


| * The fxth Coco ſhews on what Point of che Compuls the Wind i i, 
| alaaniftting whether the Courſe be large, or upon a Wind. 


Thus much for the Form of the Log-Board, and the mapner of ſee- 
Ea ownche Courſes.and Diftances thtrran. Now ſomewhat briefly, 
| how to take off (as. they call it this: Account fram. the Log-Board, 
| theby to compute the Ship's true Cone-gud Diſtance by the Sinical- 
Ay z, or other Inſitumental or Arithmetical Calculation. 

is uſual for the Maſter, his Mates, and'all others that are deſirous to 

* keep a' reckoning 'of the-Ship's Way, every Day at-Nogn, when the 
Ship is at Sea, to take an account of the | Ryns upon the Log- 
Boad for 24 hours laſt paſt, taking notice of the Wind, and other 
| Accidents, allowing for every Knot and half-Koot,, f many Miles and 
balf Miles run in one hour, and four times ſo; many. ip a Watgh, or four 
hours: 'And becauſe *tis uſual to heave the Log, but twige ſn a Watch, 
or every' two hours, and the Courſe ſet; down accordiog therefore 
| the Knots and half- Knats uponithe Log-Board for each £ ſe _ be 
\ added together, and the total doubled, gives the number of Miles up- - 
oeachr iveCourſe : As for Inſtance, inthis. in the Ta- 
ble, under tters H, K, HK, oc. in the firft Line, you will find 
'- 4 Knots N, E, which being doubled, give 8 Miles, the Diſtance upon 
that Courſe : but now for the more orderly working the @&4 hours Run, 


it is convenient ta frame a Table, after ITO: 
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' The Operation of theſe Traverſes by the - ©» 
 Sinical-Quadrant. "Ds 

1, The firſt Courſe is North-Eaſt $ Miles, - the Wind large, theres, 
lay Pf os upon the fourth Rhomb, or 45* from the Meridian, jp 
ſhall find the Diſtance run $ Miles upon. the Index to interle& ats 15 
the Sinical Parallels, which is .the Northing, and is to 'beplaced inty 
North Column, and to cut 5 + in the Co-Sinical Parallels, which is the - 
Eaſting, ' to be placed in che Eaſt Column : and the reaſon why t 
Difference of Latitude and Departure, now found by the Sink. 
' Quadrant, is ſet under the North and Eaſl Columns, is, becauſe th. 
Courke is between the North and Eaft, | - " 


/ 


—_—_ 


6-"1Y 


A Table of the'Northing, Southing, Eafting 
and Weſting of thoſe Conrſer, found by 
 #be'Sinical-Quadrant, | 


—_—_ 


' Courſe, | 


2. The ſecond Courſe is Eaft by North 19 Miles upon a Windy 


ways the true ours 


*Y 


- the Wind, and allowing one Point for Leeward. e Lol 
_ bs, as before, E, by N. Therefore place the Index to the fevenl' 
_ Point or 78® + from the Meridian, and by 19 Miles, the Diſtance, 0 
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will be cut.3 1 Miles, in the Sinical Parallels,” which is the Nothing, © 
* and 1$ + Miles in the Co-Sinical, which is the Eifting. : ©? 
3+ The third Courſe is (allowing,. as before, -one Point for Leeward- 
way) Eaſt Z a Point Southerly, and the Dillance 24 Miles ; therefore, lay 
| the ſndex to 7 < Points, or 84 deg. -;, and by 24 found on the Index, 
| hall be cut 2 + inthe Sinical Parallets, which is the Southing, and 24 fere 
| inthe Co-S:nical, which is the Eaſting of this Courſe and*Diftance. 
And what hath been ſaid of "thefe three Courſes, the fame is to be 
underſtood of the reſt in the foregoing Table, giving the ſame Allowance 
sbefore, the Ship being ill bya Wind. - j 
| Raving thus therefore, according to theſe laſt -Inſtances, found the 
Northing and 'Southing, 'Eaſting 'and'Weſting of theſe ſeveral'Courtes _ 
and Diſtances, and placed them in — Columns; fum up the 
| Miles in choſe Columns, and orderly' (ubſtrive cheir Total; as .in this 


Example, K 
\ TheSum'of che Nor 
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550 Of the Log-Line,” alloul:Bimite Elaſs. 


nd Harman” + -* 


Having ſpoken ſomewhat of the Log-Board, and of-th 
Uſe thereof; T think it not amiſs here to ſay ſomethin 
of the Lop-Line, and Half-Minure Glals. 


An Advertiſement concerning the Log-Line, and 


Half- Minute Glaſs. 


Secing that the manner of keeping a Reckoning of the Ship's OY | 
(by our Engliſh Navioators) 15 cotamonly by the Log- Line, and lf, | 
Minute Glais, there ought to be great care had to the truth! of then; | 
but it hath becn an anticnt Cuſtom to meaſure ſeven fathom betyy 
Kriot and Knot upon the Log: Line 5 which- way of meaſuring hh 
been grounded upon 2 meer conjeQure, that tive of our Feet makeaPiy, 
and xcfivaſand ſuch Paces make a Mile, and that {ixty ſuch Miles male 
a Degree ; ſo that a Degree ({hould contain 300000 of our Feet, al 
one Mile (or Minute) 5000 Feet ; and becauſe an half. Minute of Tine MW 
is the 120th part of an Hour, the Log-Line ſhould anſwer to that fy 
portion, and be the 120th part of a Mile, which by this acoount 6413 | 


| Feet between each'Knot on the Log-Line. 


' Bat this erroneous Computation hath been ſufficiently refuted by 
Mr. Oughtred, Mr. Norwood, and others. 1's SER” 
Mr. Oughtred in his Circles of Proportion, p. 153. doth there prot - 
66: Statute-Miles to anſwer to one Degree upon the Earth, eaciw- WI 
raining 5280 Feet; fo that according to this Computation, that s WW 
54980 Feet in one Degree, | wag 
And Mr. Norwood, in his Seaman's Prafice, p. 43. doth declare, 7 : 
(by a worthy and commendable Experiment of his) be found « «fv. 
of the Circumference of. the-Earth and Sea, to contain 367200 f : 
Engliſh Feet, But he further conſenteth, Thet becauſe the Ship's # 
more thari doth really apprar by the Lo» Line, and becauſe it i119 j# 
10 have the Reckoning to be ſomewhat befors the Ship, together #w"n 
Evenneſi of Number to allow but 36000 Fort to be one Degree, nl 
ſmuemly 6050 Engliſh Feet ro be one Minute, or the ſintiah part of a 
gru (valgarly called « Mile) which Number bring divided by 12944 
go Firt birween Knot and Knot on the Log» Wy 141 wow i 
ground, If a Ship yvunneth out one of theſa Knots in half 4 mw r 
runmth one Mile (or the Der pare of a degree) in an How, # 
Liagne andone Mile in a Watth, or 4 How, Liked 
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Likewiſe Monſieur Picar? has lately meaſured the Length of one De. 
ice.in France, and tinds 1t to contain 365184;Engliſh Feet 3 nearly 
agrecing with Mr: Norwood. But notwithſtanding theſe Experiments 
(rogether with the Conſent and Approbation of other Accompliſhed Ma- 
chematicians in their Books of Navigetion) have ſufficiently detected 
this Error 5 yer tnis Tecuth hath not had that Entertainment, as the Ex- 
cellency m_ hath deſerved, becauſe -Cultom 'hath © long - prevailed 
inſt Realon. + . Toa aen 
ent in his fore-mentioned Book, hath aſſigned ſome Rea- 
ſons why be ſuppoſech this Error hath been lo long 'received and tolera- 
ted; I (hall forbear co mention them, referring .youto the Book it (elf. 
But | ſhall aſſign one Reaſon more, which I have obſerved from Expe- 
tence, which, T hope, will in ſome meaſure help-to prove'ithe Truth of 
Mr. Norwood's Experiment, and that the Log-Line (as*'commonly -di- 
yided) may be proved to' be too fhort-for truce meaſure: for 1 have 
obſerved, that .if a- half-minute.Glals be made of fits due 'Jengyh, ac- 
ording to true Time, that then barn gue intolerably out-run 
the'Ship, - and they continually comphain, that thoſe Glaſſes are.too' long : 
Bitif they have a Glaſs that is 5 ſeconds.ſhorter than'true Time, they do 
 rſonably well agree with the Log-Line jn theirReckonings ; becauſe 
ae Error doth ballance another, wx... ſhort meaſure,, and ſhort time, 
Wt.notwithlianding this Concurrence and Afﬀinity between this Log- 
Line, and "ſhort Half-minute Glaſs, it is apparent that ithey' are ' both 
| fnors, and therefore to be rejected : for I ſuppoſe «it would quickly 
- Ipexr.that if che Log-Line were of its due .length and meaſure, 5. e. 
| SbFoot between eachKnot, and the half. Minute Glaſs of its due' length, 
Aconding to. erue Time, there would doubtleſs be a greater Harmony 
| ard Concuyrence of Truth, and* Navigation be of more;certginty than 
| . $0 that now ie doth plainly: appear, 'by this above-mentioned ©blcr- 
- "vation, [that the Login, as commonly divided, is too' ſhort, accotd- 
00 


Ing to'Mr, Norwood's 'E riment, becauſe the neceſſity of 'ki A 
| Concurrence in the Reckonings, by a'Glaſs that is too thorthy + ſe» 
@nds for the true time of half a minute, or 30 ſeconds, - 


But here | ſhall 'give you a Rule, to prove whether a Half- Minute 
"Wikikbe of true length or nat 4 the way. is, generally.approved. co be ver 
"ur, and what | have rnany times made Experience of, and can atteſt (t 
by my own Knowledg, The Experiment is mentloned by Mr, Philipr, 
is Advancement of Navigation, and is thus to be performed, 
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; { ealy and exaft Way to meaſure '4 Halj- Minute Glaſs ' 
or any ſmall Portion of Time, © 


he whatſoever; and make faſt a piece of 


Take a Bullet of any weg 
Thread or Silk to it, being 38 + aches in length, from the Center of 


the Bullet unto the end of the Thread, where a Nooſe muſt be magey 
hang it on a ſmall Pin, which is to be faliened to any Place where the 
Bullet may (wing freely, | 
This Pendulum being thus prepureds hang its Nooſe on the Pin, the 
Thread being exactly 38 4 Inches between the Center of Gravity, wy 
| the Center of Motion, each of the Swings of. this Bullet (being elthe 
(wift or flow) ſhall be a true ſecond of Time, fo that 60 of theleSwi 
will be the true length of a Minute, and go the true length of hulfy - 
Minute, $0 by this ingenious Experiment you-may know which of o1 
your Half-Minutes is a true Glaſs : and if (you have no Glaſs, you my 
meaſure any ſmall Portion of Time by this Experiment z for bull d | 
cond of Time is diſcovered every time the Pendulum doth pals thePe. 
| neo, that is ſuppoſed to fall from the Pin whereon the Pendulcy WW 
q-2 h ng. | % £443 q hs * 
But if it ſhould be objeRted, That at Sea, when the Ship is throwa MI 
_ fo andagain by the Violence thereof, that then the Yibrations of the | 
Pendulum may by that means be obfiructed, and fo the Swings tote | 
Retr have 3s fanad ended tis ObjeQion, by making the 
' A Remedy there is found againſi thi on, by the | 
Thread 7 Inches ſhorter, and Ni 4 make a ſmall Knot, which Knot yu W 
are to hold between your Finger and Thumb, 'and then with the motin Wl 
of your Hand, to cauſe the Bullet always to aſcend to an Angle df ®: MW 
degrees (from the Perpendicular) and fo ſhall each Swing be equivileit 
to thoſe before ;, ſo. that if a Ship be toſſed by the Violence of the, "mt 
'yet a Man may make ſhift to try this Experiment, F to meaſure ati F- 
Half-Minute-of Time without the help of a Glaſs. Wo 


— 
— — 


| SECT. 1V. 
The Deſcription and Uſe of the Plain Charts, 
| / commonly *t, Plats. Py 


Heſe Charts are drawn upon Vellom, and paſted upon Boards, and 
are commonly called Platsy. in the middle thereof is a Center, 
wpon which there 1s an occule Circle deſcribed, which is divided Into $2 
Parts or Points z 'by which are drawn ſeveral Lines quite through the 
Plat, repreſenting the Rhombs or Points of the Compaſs, and upon 
ſub _—_ other Circles deſcribed and Rhomb-Lines drawn,' parallel 
tothe former, I N97 48 
' Then is the Form of the Land poutrayed upon it, and ſet off with 
Colours, and alſo a Scale of Leagues to meaſure the Diſtances 'of Places, 
| There is alſo a Meridian Line equally divided upon the Plat,. which 
| (iovereth the Latitude of any Place. The ſeveral Utes follow. 


! Theſe of the Plat. 
1.. To find the Latiende of any Place upon the Plat. 


a- 


| Take your Compaſles, and ſet one foot in the Place required, 2 nd | ar 
tend the other. foot. co the neareſt Diſtance. of an Eaſt and Welk, Line, 


and note where that Line doth cut the Meridian-Line (that is. divided 
' Intodegrees) 3, then ſet one foot where: it interſes the Meridian-Line, 
| andthe other foot will reach upon the Meridian-Line, to the Latitude of 


 thePhace required, | 
2. To find the Diſtance of one Place from another. 
| / * ad Loc ed, gh : EY | 
Tf the Diſtance required be leſs than-the Tengrhiof the Scale, then take 
Jour Compaſles, and ſet one Foot in one of the Places, and the other 


bot in the ocher place, then with the Extent between your Compaſſes 


f 
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234 The Delcription af the Plat. . 
| anplicd to your 'Scale of Leagues, will give the incaſure of the Diſtance 
. of the two Places. —_ 
But if the Diftance between the two Places bz greater than the length. 

of the Scale, then tirft extend your Compallcs upon the Scalp tg the 
whole length thereof, and with that exremt fer one foot in one of the - 
Places required, then direct the orher foot tewards the other Place by the 
help of a Scale, . or Ruler in a Right-Lincz and if the Diliange be _ 
you muli turn the:Diliance between the Compalles over twice, thric 
or oftner, until you,come to the other Place required z and if it falls oy, 
that the laſt extent doth fall over the ſecond place, you mult then, from 
the laſt Place where the Compaſſcs ttayed, draw in the acther Point, un 
eil it touch in the Place required, and meaſure that upon the Scale of 
Leagues. Asſuppoſe your Scale were an hundred Leagues ;, and if you 
tarn your Compaſics two or three times over, then is the Diftanee 6 
many hundred -Leagues, and that ſmall Diſiance 4nore which bein 
meaſured upon the Scale, it-giveth the odd Leagues, and ſo. conſequent | 
the Diſtance required. | "IO IOT. 


3. To m—_ Point of the Compaſs one Place beurnh frm 


If from the two Places propounded, there be a Rhomb-Line that keth * 
direly from Place to'Place, then is there no more trouble in it, butts 
look upon the ſmall Com fs upon the Plat, and fee upon what Rhonb - 
it is that they dear one ſrom anbther, "Mi 

But in cafe « Rhomb-Line doth not Ne direAtly from-one Place to the | 
other, 'then extend your Compaſſes from the fir(t Place in the neareſt I 
france to the next Rhomb-Line, that you po gym in your J 

. lieth neareſt « Paralle] from Place to Place, and upon that Rhom 


run your C (ſs a effi che other Point (being at R 
ry Ro Algin-pe 


| x 
with it) doth reach the ether Place, and that 
Point of bearing the one from the other. 


4. To kery « Reckoning upon the Plat of a whole Voyage, 


Firft, It is to be underſtood, that you are ta keep a Reckaning 
evety day% Work, either by the Tables, -or your Ynical Quatren, (s 
you are before taught) or any other way neceffary for ſuch -a purpor! | 
and allo to caſt up all your Traverſes for one or more tays : and Ui 


A after you have fo done, and brought it to the neareſt Truth you D 
"oY | | | Cl 


which may be cafily found with the other pair. of Compaſs, by tryin 
whether che Legs be -<qui-diſtant from the next North and South Line? 


\ thuyfound mpon 
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_ The Uile of. the Plat. 7p 
vcher by @bſervatiorr or otherwife, then you are co fet off your Work + 
upon your Plat, fo that the Place where your Ship is, may appeat to | 


your Eye for the Satisfaftionof e#our Mind, and for the Information of 


ur Judgment. | Wy get 
Ro] ſappole that you ſail from the Lizard South-weſtwards :- then 


om that very time you begin to keep your Reckoning of ycur ſeveral. 


Courſes and Diſtances, until you have ſome cunvenient Time to caſt up 
1 your Work, to tind the Difference of Latitude, and your Departure 
om the Meridian of the Lizard. The Ditference of Latitude we will 
{fppoſe to be 3*, and the Departure to_be 50 Leagues, which 3* you 
mult ſubrra& from the Latitude of the Lizard, which we ſuppoſe to 


be 50* 00! North ;, ſo that the Latitude that the Ship is now in, is 


47% oo, and 50 Leagues tothe Weliward. We b 

| Therefore to ſet the place of your Ship .upon your Plat, you muſt uſc 
twopair of Plat-Compaſſcs: with one pair: take the extent between the 
Latitude of 50? oof and 47* oo", and ſet one Point of your Compaſſes in 
the Lizard, and extend the other Point towards the ſecond place, but fo 


tat your Compaſſes may fiand paralle] to a North and South-Line, 


This done, keep one foot of ' your Compaſles in that Point,. and with 
the other pair take the Departure 50 Leagues, from the Scale of 
es ; then interchange your Compaſſes, placing theſe laſt pair in 
the Point where the other pair (tood z ſet this Departure 50 Leagues to, 
the Weſtward, and ſo that your Compaſſes may ſtand parallel to an Eaſt 
i Weſt Line, which you may try as is ſaid before, The ſecond Point 
the Plat, is the place of the Ship (according to your 


Reckoning) which was required, | * 
Thus much for the Plat, or Plain-Chart, 


SECT, V. 


The ſe of the true (hart, commonly called 
Mercator's Chart, 


hall not here mention the Projection of this Chart, it being large} 


handled by the tirſt Inventor, Mr. Edward Wright, in his Correfing 
of Errors, only here ſhew very briefly the ordinary and moſt neceſſay 
Utes of this Chart. Im by 


-x.: To find the Latitude of any Place'in theſe Charts. 
"This'Operation upon theſe Charts is in all reſpects like that which lus 
already beeri delivered for the ſame purpoſe, in the'Ulſe of the Ply, or 


plain Sea-Charc ; for if you ſet one Point of your Compaſſes in the place - 


whole Latitude is required, and open them in the ſhorteſt Diſtance to the 
next" Eaſt and*'Weſi Line, obſerving where it interſe&ts the gradutted 
Meridian, and then place one Point in that Interſe&ion, turning your 
Compaſſes upwards or downwards, according as the Place lies, from 


the Eaſt'and Welt Line, and the moveable Point ſhall ſhew upon the fai 


Meridian the Latitude of the Place required. | 
Suppoſe the Latitude of Vſhant were required by this Chart ? : 
If you take the neareſt Extent to anEaſt and Weſt Line, and place 
that Diſtance from the Interſe&ion on the graduated Meridian, as is be- 


fore dirc&ted, you will find the Latitade of Uſhart tobe 48 deg; 40min | 


Northerly. 


2. To find the Longitude of a Place, and conſequently the Differa 
of Longitude in degrees, between any two Places ſunate upon tht 


Chart. 


To find the Longitude of any Place upon the Chart, ſet one Point 
of your Compaſſes in the faid Place, and take, the neareſt Diſtance t0 


the next North or South Line, and obſerve where this Line interſe® | 


che EquinoGtialz and keeping the ſame Extent in your Conpeh 
place 


aOw4c a@wm_-=k_ ao. ... 
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The Uſe of Mercator's Chart, 237 
place One Poſnt in the Interſection, and turning the Compaſſes the ame 
way that the Place, whoſe Longleude is ſought, lies from che North and 
South Line, the moveable Point reſting in the EquinoRialy will ſhew 
the Longitude required, 

Suppoſe the Longitude of the Barbadoes were requiter!, 

If you place the Point of your Compaſſes in the Iſland cf Barbaders 
in the Chart, and take the ſhorteſt extent to the next Noth and South 
Line, placing the ſame at the InterſeRion in the EquinoQtial, as is di- 
rected, you will find the Longitude of the Barbaaves to be in theſe 
Charts 3199 4o' from Teneriff. But the Longitude of Places being ya- 
rious, according to'the Place from whence it is begun, ſome reckoning ie 
fom Flores and Corvus, ſome from Teneriff, &c. the chief Bufine(s will 
be to find the Difference of Longitude between any two Places : which 
6 thus.to be performed. | | | 

When you have found the Longitude of the two Places, ſubtra& the 
ker from the greater, 'and the Remainder, if leſs than 180 deg. is the 
Difference of Longitude between the two Places ;z but if the Remainder 
be greater than 180 deg. ſubtract it from 360, the laſt Remainder is 
the Difference of Longitude required. | Et, 

Suppoſe the two Places were the Lizard, in the Longitude 129 40/, 
_ ad Thoma Iſland in the Longitude, 27? 3o/, ſubtrafting 129 40” from 

27930/, the Remainder 149 50o! is the Diff. Long. 

Again, Suppoſe the two Places were the Lizard, as before, and Bar- 
has in the Longitude 319? 30', ſubtracting 12® 40' from 3199 40', 
there remains 3079 oo!, which ſubtraced from 306®, the Remainder 
53* oo' is the Difference of Longitude required. | 


I 


3. To know how one Place bears from another. 


For the performance of this Problem, lay the edg of a Ruler from 
| OnePlace to another, and with'a pair. of Compaſſes-try to which of the 
Rhomb-Lines the Edg of the Ruler is the neare(t Parallel, which being 
found, that ſheweth the Point of the Compais the two Places bear one 
 fomanother, = LE | | T7 
| _ Suppole the bearing of the Barbadves from the Liz..rd were required, | 
Therefore lay the edg of the Ruler upon both Places, and you will 
find, that South-Weſt 2. a'Point Welterly, is the neareſt Parallel thereto, 
Which is the bearing of the Barbadves from the Lizard, and the oppo» 
fie Point North Eat = EaR, the bearing ofthe Lizard from the Bar- 
65, | : 04 e= $17 | 
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K The Ale of: Mercator*s Chart; © —" 
= 4 To find the Diſt axce of two Places upon Mercator's: Chart. 


If both Places be in one and the ſame Latitude, take with your Com. 
paſſes the length of a degree of the Meridian of that Latitude, (taking 
half the degree above, and half beneath the Latitude) for ſo oft as. you 
ſhall tind that length between the two Places, ſo many times 20 Leagues | 
are there betwixe them ; but if the Diſtance be great, for. Expedition, | 
you may take five times the length of that degree, and counting ic fy | 
100 Leagues, proceed as before, | | , Wink 

Suppoſe the Diſtance were required between. the Point of Uſhant wd 
C ape-bona-viſta in New-found-land. «: | war 

The Diſtance taken as before about the Latitude of 49%, you will find 
it to be 560 Leagues. . oe, SY 

But if two Places haye not the ſame Latitude, the Equinodiial-nq | 
coming between them, ſubtra& the leſſer Latitude out of the greata; 
but if the Equino@tial cometh between them, and both Latitudes toe. © 
. ther, ſo have you the Difference of Latitude between both Places; | 
| Now if both Places have the ſame Longitude, ſo many degrees s Wl 
there are in the Difference of Laticude, ſo. many times 20 Leagues i 
the Diſtance, * | [1.0 

But if the Places differ both in Latitude and Longitude, then lookhoy 
many degrees the Difference of Latitude contains, ſo many degrry of the 
Equinottial take between ou Compaſſes z then lay « Ruler taboth 
Places whoſe Diſtance you ſeek, and obſerve where the Ruler crſl 
EquinoQial, or ſome other Eaſt or Well Line, (or Parallel of jariiny | 
arid —_— one foot in the EquinoRial or other Parallel, move 


the other a 
Rhomb of thoſe two Places in ſuch ſort, that one foot reſting byM.7 
Edg of the Ruler, the .other carried about, may but only tou 
Equinodtial or other Paralle] cut by the edg of the Ruler ; thewi 
- with'your Compaſſes the Segment, or part of that Rhomb between 
' place'and the croſling of the EquineRial or Paralle}, which mealait W/ 
the EquinoCtial, and ſee how many degrees are contained betwixtWWeth; 
ſo: many times 20 Leagues is the Diftance of thoſe two Places. ;.,;#. | 


Oc, if that Segmenc of the ſaid Rhomb be greater than can mY 
taken with the Compaſſes, take the Length of 5 degrees of the 7 8 


-, NoQial between your Compaſſes. and look how oft you can tind 8 
length in the Segment of the Rhomb aforclaid, for fo. many han%! 
Leagues is the Diſtance of thoſe two Places, i% 4 

WA: wy IS | 7 


ſo parallel-wiſe, keeping always that Diſtance, till itcrobt 


der ſtood. 
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- Sgcor, VI. 
The Deſcription and Uſe of the Globes. 


Of Gore there are two forts z one is Torreftrial, and the other 
0i8 i -:- | 
The Terreſtrial hath on the Shparfie of the Body pourtrayed and de». 
ſearibed the whole Form and Faſhlon of the. Earth and Sea, with the 
| Cidleof the (NS as Colures, EquinoRial, Tropicks, &#s. © 
TheCeleſtial Globe hath on its' Surface the Conftellations of all the 
Known Stars in the Heavens, placed in their Latitudes and Longitudes, 
| Wight-Aſcenſions and ' Declinations, drawn into ſeveral ' Images and 
'Fipures, according to the Fiftions of the Antients, with the Circles of 


| * TheGlobeof . the Earth'is a Spherical Body, compoſed of 'Earth'and 
* Water, andis divided into Conus; Iſlands, and Seas, © - 
pn H 2 4 | re — oY 
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ns 240 Geographical Definitions. ; 
| I 


Continent is a great Quantity of Land not divided nor > 
Rl Sea, whetein - many Kingdoms and Principalities g Ewen 
Aſia, and Africa are one Continent, and America is another, , 


| | It. | 

An Iſland is ſuch a part of the Earth that is environed round wik | 

Water 3 2s the Iſland of England and Scorland, and allo Ireland, -o 
Iſle of Wigbt, Barbaaves, &c. . Re | 


' A Peninſula is ſach a. part of Land as is almoſt encompaſſe® aboy | 
with Water, and is only joined with the Land by an Ifbmiz ; ſuch. i 
that great. part of Land in America, called Peruviana, and. Morea in 
' the Levart, | Y . 


- An Ifbmws is a narrow Neck of Land, which joineth the Pexinſuls 
to the Continent. al $ 


A Promentory is ſome high Mountain, or great Cape of Land, tht 
' hooteth it ſelf into. the Sea 5 as Cape Bon Eſperance, or Cor hes - 
in Africa. : | T 
| VII. - ER 
; The Ocean is a general Collection of the Waters, which environch 
the Earth on every Eo | y | | | ; Fs iS 
HI. 


The Sea is a part of the Ocean, to which EN RTTRA come but FAY 

ſome Strait, as the Mediterranean, and Baltich, Sea. "ry YG 

Ft *.: oth :. .40 

A Strait is a part of the Ocean, reſtrained with narrow Bounds, ad MW 
Opening a way to the Sea z as the Straits of Gibralter that leadeth, int 

the Mediterranean, and the Sound that leadeth into the Baltich Sea, _ 


A Creek, Is a finall narrow part of the Sea, or Ri win | 
EIT GL. re 00, or ren dnt EY 
xl. 


No ent Inlet of the Land, as the Bay of Biſc, and 
MT 


' 
' 
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Gulph is a great Inlet of the Land, deeper than.a Bay; fu h is 
he Gulph of Venice, and the Gulph'of To Bay 3 ſuc 


XII. 


A Climate is a certain ſpace of Earth and Sea, that is included within 
the ſpace of. two Parallels 3 and of them there have been antiently ac- 
counted ſeven: 

1. Dia Meros. 2. Dia Syenes. 3- Dia Alexandria. 4. Dia Rhodes. 
5. Dia Rhomes, 6. Dia Borsſthenes, | 7. Dia Ripbeos, | But now there. 
xe24 on each lide of the Equator, ending; where the longeſt Day is 24 © 


Hours, 
XIV. 


A Zone is a certain ſpace of Earth, contained between certain Circles 
the Sphere, and are os divided : 
The Earth is divided into' five Zones, viz. one Torrid or Barning 
Zime, two Temperate, and two Frozen Zones. , 
. The Torrid Zone is that which is on each fide the EquinoRial, bounded 
» the Tropicks of Cancer and Capricorn. 
The two Temperate Zones are contained between each Tropick and 


- tieÞvlar Circles, 


The two Frigid or Frozen Zones, ' -ofe contained within each Polar | | 


Circle and their reſpeRive Poles. 


"The Diviſion of the Earthly Globe. T 


The Globe of the Earth i is divided into four parts, 


- V1.2. 
. _— AFRICA, 
4614 Ft aupaick 
EUROPE is bounded from Aſia by 'the Mediterr avean $44, on 


the Eaſt with the, River Tarair, and on ,the Weſt with che Weſtern 
Gam; ; and containgth theſe Provinces, 
Gmnay, 
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Germany, Spainy . Sweedland, Hung ary, 
it aly, | | F- Denmark... by Muſe ooh: Selavory, 
France, STE Norway, ETA Poland, Greece, | 


The Principal Iſlands are, 


Great®Britain, Candi, ' Sardiie,  C Pr", 
Ireland, Sicily, . Corſica, 


 AS1 4. is bounded on the North with the "FUR Ocean, and on 
the South with the Red-Sea, on the Eaſt with .the Eaſt-Indian: Oca, 
and on the Weſt with the Flood Tana. : 


ws The Principal Regions are, 

Anatolia, Armenia yew, Perſia China, 

Syria, | Arabia 7 py _ Mol, India, and the 
alefline, Grorgia, Chalazta,  Tartarin, Iſlands thereof, 


+ AFRICA is bounded on, the Eaſt with the Red Sea, on the Welt 
with the Atlantick Ocean, on the'South with the Southern Ocean, and 
on the North with the Adediterranean Sea. 


The Provinces ares 
Egypt Barbary, e/Ethiopia, 
Abyſſi ine by. - --. Monowot apa,  Nubia. 
4 The Principal Iſlands arc, | 
| aſcar, or St. Laurence, St, Thomas, Cape 4s Vk © 
.._ TheCanary lands, 2 . The Madera lands, Iſlands. 


AMERIC A is ak on the Eaft with the Atlentch, Oct, ] 


on the Welt with the Pacifick-South Sea, on theN —__-' Bout 
and on the South with the Magelanick Sea, 


[ 


Ir conlifis of two Parts, VIS, North and South Antriee. 


4-7 | =, k % 
The Provinces of: North America are, 


' New France, New Jerſey, + Carolina, 
New England, Maryland, _ Terra Florida, 


Penſyluania, Virginia, ' * Mexico or New Spain, = 
The Chief Ifands are, 

lſeland, | Hiſpaniola, Famaica, 

Gremland, Cuba, © Barbadoes, and 'the reſt of the: 

California,, FPorto- Rico, ', Caribee Iſlands, 

The Provinces'of South America are, _ 

Irazil, Chils, Amazons, Meagellanick: Land 
Tia Firma, Peru, Paragua, * 


4 


One Iſland, Tirra del Fuego, 


The Names of the Sea in ſeveral Parts of the World.. 


My del Nort, Narrow $14, Atl Sea, Mare Majore, Age 
Panficum,, Mare Cuſpium, Eaft-Indian My Perſian Sem, ae Sea. 


' The Names, and Nuiwber of the Stars of al of." 
tion on the Celeſtial Globe. + 


+? +I£ 
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| | Nouba Confellations are 21, , » Vi 


» we © *t » | 
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t » Urſy Major, | 7 | 6 Cirona Borealis, 8. 
2 Urſa Miner, 27 | 7 Engonaſes, or Heremles; 29 
C _ | To: 31 | 8 Lyra, Ta 
| 11 | 9 Obr, or Cyenns, 17 

22 | 10 Caſſiopeia, & fo © 2 

1x 1 Pers. 


' 


044 
11 Porſew, 
12 Aurige, 14 

13 Serpentarim, = 
14 Serpens, - 
15 Safitta, 5 
16 Aquila, -"M 
17 Antinows, 71 


I Aries, | 13 
2 Tau Md, 6 23 

Gemms, 18 
4 Cancer, = 
5 Leo, *--. 


22 
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26 | 12 Piſces. 


x Fee : 
- Southern Conſtellations, 27. 


| 18 Delpbinw, 

19 Equiculmy, 

| 20 Pegaſm, 

21 Andromeda, 
22 Triangulum, 

23 Coma Berenices, 


Zodiack Conſtellations, 12, viz, 


7 Libra, -- 
S Scorpio, 

9 Sagittarius, 
10 Capricorn, 
11 Aquarius, 


2 Cetus, 15 Piſcis Anſtrins, 

2 Orion, © 31 | 16 Gras, 
3 Flumen Eridanus, 34 i: pq 

. 4 -Lepus, 12 |18 Indys, 

pt Canis Major, . 18 ] 19. Pavo, © 

6. C anis Minor, vel Canicula, 2 | 20 " Afis avis Indica,” © 

7 Argo Navis, 41 | 21 Apis Muſca, 

8 Hydra, - 25 | 22 Chamelion, - 
9 Crater, © * 7 | 23 Ireangutburs Anſter,, ' 51 
IO Corvus, y | 24 Piſcis.wolans, +4 4 
11 Centanrus, 37 | 25 Dorads, Pare 

12 Fera, aut Lupus, I9 | 26 Toncan, 

13 Aa, .. 15 ©1197 | 27. Hyarns, 

14 Corona Auſt. 10 
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The Glober dre compoſed of theſe Parts tl 


Firſt, The Body, or Globe it ſelf. Ee” 
Second ly, The Brazen- Meridian. k- [6 
+ Thirdly, The Quadrant of Altitude. 
Fourthly, The Howr-Circle and Index. 
Fifchly, "The WWoeden Frame in which it is put, called the Ao, 


The Globe Joth Je TE the natural Situation and Poſition of the 
Fath and Heavens, and performs Problems. of the Ke, DE either in - 


Airnomy or Geography. 


| ' 1, The Brazen Meridian i Is dipklai into 4 Parts-or Quadrants, each 
| bring divided into 90* 5 within this Meridian the Body ol the Globe 
tumeth upon the Axis, being two Wires. - : - 

2. The:Honr-Circle is aflat Ring of Braſs, faſtened: upon..the North ) 
| patof the Meridian, and is divided into the 24 Hours of - a.natural Day; - 
| adach of theſe Hours is ſubdivided into Halves and QA | 

3. The Quadrant of Altitude is a long and thin, Slip of Braſs divi. 
Klino gO",and is to move up and down upon the S ace of the Globe 
to ny Poſition required ;, and when placed -in the Zepith, the Edg 
| thereof repreſenteth an Azimarh, and the Diviſions ſhew the Almican- 
ters, or Circles of Alticude, 

'4 The Herszen- is: a flat and round Heel Wood, io which the. 
| Breq Meridian, and conſequently the whole Globe doth tnove,,/beirig-i 
 Givided into a Kalender, ſhewing the wg of the Month,. the Place of: 
——_ the Rhombs, '&c. 


- 


Problem 1 L 
Hew to fe the Globe to the Latitude of a Place, 


ebypoer were to ſet the Globe to the Latitude of 529 North; the 
Co ing in the Frame, move the Meridian either higher or lower, 

mil $2 doth cut.the very edg of the Horizon on the ſide. thereof, 
(the divided Side of the Brazen-Meridien being towards you) they "to 


"_—_ the Globe being tarp North's South, by the 
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| Mhgnetizal: Needle, it doth then repreſent the natural Situation, of- 3; 
Mven or Earth upon the Celeliial or Terrefirial Globe. ; { the 


-, Atm _ —_—_— 
» 


The [e of the Terre ſtrial Globe. 


Problem I. 
To find the Latitude of any Place upon the & loks. 


Firſt, find the Place required upon the Globe, then turn - tho Globe, 
bout, until the Place whole Latitude is require! be juſt under the Brp 
zen- Meridian; then note what Unges fiands againſt it on the Meridian, 


that is the Latitude of. the Place which was required, 


Enamyle, 


Ler it be requlred'to find the Latiende of Rowe : Turn the Body of 
the Globe about till Rowe be juſt under the Braſs-Merld{an, and you 
will fee 42 to be right againit ity. which 1s the Lathtude of Rowe, 


Problem II. 
| Tofindthe Longitude of avy Place upau-the Globa: 


Turn the Body of -the Globe about, till the Place 'whoſe Longiul 
yonnagyys cornes'under. the Meridian 3- ther obſerve what Depe of 
the EquinoQial is- cut bythe Braſs-Meridian, and: the Number: 6 th 
Degrees is the. Longitude of: the Place you ſeek for. SEE 


Example, 

Lee it berequired to fmd the. Longitude of Royre, as before ;. thereor | 
bring Rome- under the. Mexjdian, -which, being done, the, Meridian will | 
cut the EquinoGtial in 36* +, the Longitude required. | 


Pzoblem. IV... 
To find the Diſt ance of any two Places upon the Globs,, 


| To perform this, lay the beginning, of: the Degrees on-the Daher 
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of Altitude upon one of the Places required, and . note how many De- 

rees there are contained between them'z, which is the Diſtance between 
the ſaid Places, | | 
ED Example. 


Let it be required to find the Diſtance between London and Rome : 
therefore lay the Quadrant of Altitude from one Place to another, and 
you will find 13* to be intercepted between the aforeſaid Places, which 
is the Diſtance between London and Rome. 


Pzoblem V. 
WO find the Poſition of Places ons from another, 


Firſt, ſet the Globe to the Latitude of one of the Places, and bring 
hy ſame Place under the Meridian, and extend the Quadrant of Alti: 
tade, being fixed over the firſt Place, to the other Place, and the end of 
he Quadrant ſhall point out on the Hortzon the Poſitlon that one Place 
hath from the other, | 

Example, 


[etit be required to know the Poſition of Rome from Londen ; there- 
fre bring London under the Meridian, atid there fit the Quadrant of 
Altitude, and lay the edg thereof upon Rome, atid the end of the 
Quidrant of Altitude will point you to 53%, which is the Poſition of 
Ami from Londen. "mM (44 2 UNS 


The Uſe of the Celeſtial Globe. 


Pwblem VI. 
The Day of the Month being given, to. find what Sign and Degree the 


Sun 15 in, | 
Firſt, find the Day of the Month in the Kalendar, on the Horizon, 


| o right againſt it you ſhall {find- the Sign and Degree in which the 
oy | | | 


Ha - Example 
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gy 
Example. 


Let it be required to find the Sun's Place on the fifth of Mey. You 
muſt tind che fifth of Aday in the Kalendar, and right againſt ir you wij 
find 25 Degrees In Tawr, which is the Sun's Place that Day, 


P2oblem VIL. 
Hew to place the Index of the Hour-Circle for any Day in the Tear. 
The Place of the Sun found (as inthe laſt Propoſition) you muſt fn 


that Degree on the Ecliptick-Line of the Globe, and bring that Degre 
to the Brazen- Meridian ; then ſtaying the Globe-there, turn about the 


Index of the Hour- Circle cill it points juſt upon the upper L.ine of Xllin 
the Hour-Circle 3 which being dene, the Hour-Circle is} reQified {6 


Problem VI. j 
To find the Time of the Sun's Riſing and Setting. 
' The Hour-Circle being reQified, and the Globe ſet to the Latitide; 


| S : * - thencurnthe Globe about till the Degree in which the Sun is, cut the | 
#*: .. Eaſt-fide of' the Horizon 3 al then caſting..your- Eye upon the Hows *! 
Circle, the Index will ſhew you the Time of the Sun's Rifing : and the 


Globe being turned about till the Degree of the Sun cut the Weſt-deo 
the Horizon, the Index will ſhew you the Time of the Sun's Setting,” | 


Exanple. | 


. Letitberequired to find the Sun's Riſing and Setting the fifth Day d - 
My, in the Latitude of London, the Sun being then in 25% of Taww. = 
irſt, find the 2 5th deg, of Taww inthe Ecliptick Line, which being 
turned to the Eali-part of the Horizon, you will find the Index point t04 
quarter after four of the Clock ; the ſame Point of the Ecliptick being 
turned to the Weſt-part of the Horizon, you will find the Hour-Index = 
point to 3 quarters paſt 7, the Time of Sunvſetting, ih Fl 
Having the Time of the Sun's Riſing and gettin you may find it 
Length of the Day and Night z forthe Time of the Sun's Riſing belrg 
doubled, gives the Length of the Night, and the Time of Sun-ſetthy 

doubled, the Length of the Day, Trop 
| | NA 


Worn 8-0 


© Theaiſeof the CeleſtalGlobe. "49 
| Example. 


The fifth of May, the Sun riſeth at 4 of the Clock and a quarter paſi, 
which being doubled, is 8 Hours and a Half, the Length of the Night ; 
and the Sun-ſetting, which is at 7 a Clock and three quarters,-which 
being doubled, is 15 3 Hours, the Length of 'the Day. 


 _ Pboblem 1X. 
To find the Sun's Amplituds. 


"The Amplitude of the Sun is an Arch intercepted between the Eaſt © 

| - or Weſi-points,” and that part of the Horizon where the Sun riſeth or - 

| ſetteth- SED 

The finding of the Amplitude differeth little from the laſt Propoſition : - 
for having brought the Degree of the Sun's Place to the Horizon, you 
count how many Degrees of the Horizon are intercepted between the E aſt 

| ' or Weſt-point and that'Part of the Horizon where the Sun either riſeth 


orſettteth. . | 


Example. . 


_ Onthe fifth of Afay,.1 defire to know the Sun's Amplitude'* in the 

\ Latitude of London; therefore bring the Place of the Sun that 'Day to 
the Horizon, and you will find 312? + intercepted between the Point of - 
the Horizon and. the .Eaſt-point, which is the . Sun's Amplitude - 


Northerly; 
Problem XR: 
How to find the Saw's Declination any Day of the Tear. - 


- ? | 
\ The Declination of the Sun is an Arch of the Meridian, intercepted 
teen the Sun's Place and the EquinoRtial 5 ro find which you muſt 
ng the Degree in which the Sun is to the Brazen"Meridian, and there 
Muy it; and count how many Degrees of the Meridian are contained 
whkng the Equijno&ial and the Sun's Place, and that'is the Decll- 
N, ' | - 


| Enanyle, | 
| TI Would know what Declination the Sun hath the fiſth of 2g, £ 


"hom 


2250 he Uſe of the Celeſtial Glote. 
-Sun being 259 in Taurw, which being brought to the Meridian, you 
will find 199 intercepted between that Point and the Equ inodial on 
the Brazen-Meridian, whicl is the Declination required, 


—_ Pwblem XL 
To find the Meridian Altitude of the Sun any Day of the Tear, 


The Meridian Altitude of the Sun is an Arch of the, Meridian, ;inter 
cepted between the Horizon, and the Degree in which the Sun A To 
perform which, turn the Globe about elll the Degree of the Sun be juſ 
under the Braſh» Meridian ; then (taying the Globe there, count how.mp 

Degrees are contained between the Place of the Sun under the Mel. 
Jan and the Horizon 4 and that Is the Meridlan- Altitude, 


Example. 


On the fifth of May, it is required to find the Meridian Altitude of 
the Sun that Day in the Latitude of Londen; the Sun's Place ib the 
Ecliptick is 25* in Tawrw z therefore bring that Degree under the'Blnd 
Meridian, and you will tind 57? 4 to be intercepted upon the Bri. 
Meridian between the Place of the Sun and the Horizon ; that is th 
'Meridian-Altitude of the Suu: that Day. | | 


| Problem XII. 


| How to know what Altitude the Sun ſhall have any Hour of the Dy 
en any Day of the Tear. | 


_ Mtn whbd E 
7, 5 agar 


% 


Having, found the Sun's Place, and rectified the Globe. to. the La» 
tude, and the Index of che Hour-Circle for the Day propoſed, turmthe | 
Globe. about till the Index of the Hour-Circle be juſt upon the Tine W 
when you would know the Altitude ; then ſtaying the Body of the Gloe 
here, bring the Quadrant of Alcicude, (heing ſcrued on to .the Zenith) | 
ang lay it over the Sun's Place 3 Then the Number of the Degrees cov - 
tained betwixt the Horizon and the Sun's Place, counted on the Q# | 

| drant of Altitude, is the Alticude of the Sun at that Hour. 8 


! 


La Cabs 
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The Uſe of the Celeſtial Globe: Wh, 
Example, 


Fet the Time given be the tenth Day of April; in the Latitude of Lon- 
dm, at which time (by the ftixth Propoſition) I tind that the Sun is in 
the beginning of- Tar, and I would know what Altitude the Sun will 
have at nine of the Clock in the Morning ; The lndex of the Hour. 
Circle being reRitied for-:that Day, turn the Body of the Globe abour, 
ill che Index of the Hour-Clhrcle lies yalt upon 9 of the Clock z, then, 
ſaying the Olobe there, lay the Quadrant of Altitade on the Sun's Place, 
wd the Number of: Degrees ' between» the Horizon and the Sun's Place 
(cunted'ypon the yp of Altitude) is the Helyht of the Sun, 
which here I find to be 36® at that timey ov at three in the Afternoon 1 
for the Sun hath+ the ſame Altitude (nearly) at, 6, 7,6, &e. inthe 
Mornings . 98: it hath at 94 4, $4 6, Oc, in the Evening, 


_ Doblem XIII 
Him t9 find the Hour of the Day by the Globe. 


*  This- Propoſition cannot- be performed conveniently by the Globe-- 
only, but the Altitude of the. Sun muſt be firſt taken by ſome Infiru-- + 
ment, and then this is but the Converſe of the former Propofition, 
which.it performs.thus: The Glabe being; ſet. to. the Laticude, and the 
lidex of - the Hour-Circle reCitied, turn-the Globe abour till the Degree 


To find both the R ioht and Oblique Aſcenſion, and Oblique Deſeenſion- 


ofthe Sur. 


' The Globe bring. fer- to your Datitude, bring the-Digrevof* the Sun 
| tothe Brazer- Meridian, there flaying” it'; ſre'what Degrer off the Fhui-+ 
. wihial is cat by the ſaid Brazen-Meridiany. and that is the- Right-- 
Aſcenſion of the Sun that Day. So the Sun being in the beginning of 
Turks, his Righs- Aſcenſion will be. found. ©0- be- about 28% 3- and: 


| 


252 _ The Uſeof the CeleſtialGlobe. 
bringing the Sun?s Place to the Eaſi-part of the Horizon, in the Lat, 
of London, the Horizon will cut. the Equinetial in 13* 4, which je the 
Oblique Aſcenſion, and bringing the Sun?s Place to the Welt-part of the 


Horizon, the Horizon will cut the EquinoCtial in 43*%, the Oblique 
Deſcenſion. | 


P2oblem XV. 


To find the Meridian Altitude of a Star, or the Altitude of 
Star at any other Time. | 


and then turn the Body of the Globe about, till the Scar be under the + 
Brazen-Meridian, and then the Number of Degrees of the Mc1idian-inter; | 
cepted between the Star, and the North or 'South-part of the Horizon, / 
according as the Star is ficuated, is the Meridian Altitude thereof * 
Now to find che Altitude at any other Hour, turn about the Globe 
till the Index of the Hour-Circle be at the Hour you would know the 
Altitude of che Stgr | | 
the Sun's Place) hd then apply the Quadrant 'of Atricude to the Str, | 
and the Degrees of the Q14.drant cut by the Star are the Altitude a _ 


that Time. je 
| £ Problem XVI. 


To knew at any time of the Dayor Nighr, what Stars be abou 
| the Hr 1201, _ 


: To find the Meridian Altitade, let the Globe be {et to your Latin, | 


This is no other than to place the Globe in a true Poſition it 
that Time : Which is eaſily performed by turning the Globe (tr 
Index firſt reitied to the' Suns Place) till the Hour-Index point 
to the Hour of the Day or Night 3 and ſtaying the Globe there, yu 
will ſee all the Stars that are above the Horizon at that Time, 


P;oblem XVI. 


Hew to know the Riſing, Culminating, and Setting 
alſo what part of the Horizon he riſeth and ſetteth in. 


of any fixed Str, 


Hoi 


(the Index of the Hour: Circle being firſt reQifiedto 


mee. , 
MEETS »- \ 
e is, 


Having rectified the Index of the Hoar-Circle, and-placed the Globe 

according to the Latitude, then bring che Star, whoſe Riſing, Culmi- 
| nating, or Setting you delire, to the Eaſt-fide of the Horizon then 
will the Index of the Hour-Circle ſhew you the Time of his Riſing 
| then bring the ſame Star under the Brazen-Meridian, and there ſtaying 

the Globe, the Index will ſhew you at what Hoar the ſaid Star culmi- 
nates, and comes to the Meridian. Laſtly, bring the ſame Star to the 
Veliern-part of the Horizon, and then the Index of the Hour-Circle 
will ſhew. you. at what hour the faid Star ſetteth, and by the Horizon 
you may know the Amplitude, as of .the Sun. Gs 


Puoblem XVIII. - 


. . 


To find the Hour of the Night bythe Glee. 


| , You muſt take the Alticade of ſome known Star by a Quadrant, or 
other Inſtrument,: and then . having reQtified the Index of your. Hour- 
| Circeaccording to the Day of the Month, turn "the. Globe about ill 
you make the —_ with the: Altitude upon the Quadrant of Alti- 
tude to the Eaftward or Weſtward of the Meridian, according to' the 
 StaxrsPoſition ;, then the Index of the Hour-Circle will point out to you 
| theflour of the Night, | ES 
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SECT. VIl. 


A Short: Appendix, ſbewing ſome ſecret; - 
Properties:of the. Loaditone..” 


| 


"He Nature, and ſirange Properties- of the Loadftone-are-ſuch, tha 
' the' more they are known, the. more they are juſily to be admited;. 
- inctheir lively . expreſſing the infinite Power and Goodneſs of Ged;-wh. 

hath -created ſo precious a Jewel for the profitable uſe of Mins and fer 
the. enlarging. and ſetting forth bf: his-.own Glory, eſpecially in thit | 
Aflliftance-it affords to Man, in the:Difcovery . of: the whole Univ. 
which .is the Work.of his Hands, and his mighty Wonders in thedey.. 
Waters ;. the Properties not . only ſerving for Maritime Affairs, but alo- | 
1n-travelling by Land ..in vaſt and--folitary Defarts ;.. for moveable Sup. 
Dials in all Places of - the World ; for the more ready and exactQhons. 
2xaphy of any Country, or true plotting of any Ground, and for fols - 
lowing, of any Mineral Vein (void of-Iron) under-the.Earth ; andalb- | 
for. Coal-Mines, . with ſeveral -other neceſſary Ulſes5 retaining in-it . 
as «it» were, the Mirror of Philoſophy, manifeſted by its Sympathetic 
Goition, and ' Antipathetical. Repulſion, with many other occult Opay 
tions very admirable to. behold ;. two eſpecially that are treaſured up #s- 
it:dusky Entrails, , one.of Attration, the other of Dire@ion : it-hati 
Stbftance, , Virtue, and Operation, ſerving to many good: Pirpols:: 
therefore.this Stone of .all others may be- accounted the moſt preciots,. - 
wherein. the Majeſty of Nature doth moſi appear ; - which admirable | 
Treaſure God hath vouchſafed to reveal unto the weak Knowledg a 
Man towards the end of -the World, being fo plain fo the meaneh | 
Capacity,.'and that out. of : a baſe contemptible Stone, as it ſeemeth to 

be, . and yet filled with ſuch excellent and wonderful Virtue, thatall te 
Gems in the World have not the like. . | | 


o 
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'0f the Name of the Stone, - and of the Colour, and from 
" -whence it comes, and: bow it was firſt found. 
This$tone is called Adagner, uſed under that promiſcuous Appellation 
both by the Greeks and Latins z and as Lyeretine writeth, the Name is 
derived from the untry Magniſia. 
The Greeks do call is Magnes fram the Place, 
For that the Magnets Lond gion imbrace. 


Plato faith, fame call it Lapic Heraclixw, from the Name of Hw ach, 
aCity oh 4a) aaa it was firſt diſcovered 3 and upon the ſame ac- 
count the Touchflone is called Zapis Zydbe. - 'S 


brat, in his Book, of Stones, for the fame reaſon calleth i 


As BI 6, | = "— | 
Wks chin the Storic =; called, and (o ou _ Wh 
fomone Hegnes a Shepherd 3, far it is reported that- he found it- by his 

i'd Shoes, and his Shepherds Crook that fuck to ic, when he ſed 
Flocks in India. . | | 


_ Others call it Sidervtes, from o!dgG- which fignifies ſrox. By us itis 
alled a Loadfoxe, alluding to the two Stazs in the Tail of the Celeftial 
| . Veg, which were antiently called Load-Stars, or Leading-Stars ; and 
gy Stone begs that Appellation, which now performs the 
_ ame Office, nth 


This Magnet, or Loadſione, is found in divers -parts of the World, 
+ = Rpatads in Iron Mines, and by ſome ſuppoſed to be of the 
10n Var, ' P'S : 


v . 


Of theſe - there are divers forts, different each from other, . as' well in - 
| Goodneſs, as in Color, Weight and Force, but not in Property, (altho 
' Many have judged the Cauſe of the Variation af the Needle to be accor- 
 Cing to the Diſtance of the Mine from whence the Stone was taken, and | 
the Place where it is uſed, but there is no ſuch thing) for all Stones ſotver 

Kave one Direction 
Kk42 [The 
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256 xperiments: upon theLoadſtone. | 
The firſt and beſt ſort of theſe Stones come out of Eaft-Indig, gon 
the Coaſt of China and Bengala, and are of the'colonr of Iron, or Gay. 
guine colour ; Theſe Stones are 'maſſy and weighty, afid will draw 6 
lift up the juſt weight of themſelves in Iron or Steel, and fome fire 
times, ten times, and twenty times their own weight ; and theſe are | 
of the fineſt ſort, 2nd are commonly (old for their Weight in Silver in LI 
Exft-Indies where they grow; becauſe the beſt or fineſt are very rare 
| be found ;; for it is commonly an entire Stone, lying in the Earth by i © 
ſelf, and nopiece or part of any other. . | 16th 3 
There is alſo another ſort, of a reddiſh colour, found in' Arabie, a 
the Red-Sea, growing broad and flat, much like unto a Tile of 4 _ 
Chimney-Hearth: Theſe are not ſo weighty as thoſe of China, butar 
very near as good, and the Virtue continueth long on the Compaſs @ 
| - Needle that is touched upon theſe Stones. Fw Fe. 
There are of theſe Stones likewiſe in the Levant, near a Town alld 
Porta Feraro, and are called there' Calamita Preta, that is"to fay, the | 
Black Magnet ;, becauſe there is another ſort that is white and light; like | 
unto a piece of dry Fullers Clay, and are called Calamita Blance." 'Thele | 
| black Stonesare 1.ingled with white Veins ; they are of no great Fore, 
nor their Virtue of long continuance, | | V3 54 
| Alfo there are of theſe Stones in High-Germany, that are full of Hole 
like a Honey-Comb, and lighter than the other, but better than'they; 
theſe are of an lon colour, | TOY 
Another ſort there are in Norway, in the Iron Mines, as in 
Sound, and other Places z their Colour is black, mixt with grays th 
are alſo of an indifferent force, 
There are alſo ſome in the Mines of Carraca and Cantabria in yur, if 
and ſome there are found in the Weſt of England. 
T here are ſome found alſo in Bobemia, md ſeveral other Places. 
All theſe Stones are different one from another, as well. in Force, v' | 
in Colour and Weight, yet all of one Operation in the Needle, fhewity | 
all one Point of Direction : which is a moſt wonderful and admiral 
Providence of God to cauſe it ſo to be ; for infinite would the DiltAdk | 
ons be, if it were otherwiſe in the praQical Uſe of the Compaks; Fot j 
true it is, that God is mighty and marvellous in all his Works 3 and truly * 
his Power is greatly ſhewn in this wonderful Miracle of Nature, # 
any Stone in the whole Creation, TID 
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Of the Attraftive Virtue of the | Y 
Loadſtone, _ 


- -- That this Stone hath an attraQtive Operation, is {pparently mani- 
feſt; for if you apply a piece of Iron unto. .cither of the Poles, it will 
' thereholdit, and at a diſtance will alſo-.draw or attrack a ſmall piece 
of [ron, according to the Vigor or Imbecillity of the Stone; but © 
/ what Strength ſoever it- bath, it may be wp arm improved to be 
preater than can by- it ſelf - be .diſcoveted : which is to be performed 
b, Folying a ſmooth and bright piece of Iron to either Pole of the 
- | Stone, and it will immediately deliver- its Virtue unto it. The Virtue 
/ being herein contraced in this piece of. Iron, the Stone doth manifei 
i6-ſelf to have ten times more Strength4 for this Cauſe therefore are 
' Laadftones capped with Iron, for the: artificial Augmentation of their 


th, 4 F207 | OP 
wr this Virtue is freely communicated from it ſelf to any thing elſe 
that is capable of its Reception z ſo that a piece of Steel having received 
Strength from the Stone, that will alſo attra another piece of Steel in 
tion to that Virtue it hath received, = 
This Experiment I have often tried upon my Loadſtone ; for 'by 
touching of « Knife upon it, it will take up a Key of two ounces 
weight 3 and that within the Sphere of the Stone it (hall deliver the 
Itve into a piece of Iron, and not touch the Stone at all 3 and likewiſe 
orer the Stone, it ſhall cauſe one piece of Iron to hang to another : So 
wonderful is the attrative Quality, of this Stone, manifeſted in theſe and: 
the like Experiments. 


H' 


Of the Sympathetical and Antipathetical Property 
of the Loadſtone. 


When a Needle is touched upon a Loadiione, the North and 
South-ends of this Needle will apply themſelves reſpeRively to thole 
Poles from whence they recewed their Magnetical Life, to wit, the North- 
end of the Needle will fly to the North-end of the Stone, and the South- 


end 
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end of the Needle to the South-end of the Stone 4 which denotes 1h 
mutual Sympathy 4; but putting the North-end of the Stone to the Ao. 
end of the Needle, when it is upon & Pin, the Southend of the Need|, 
will irmimediately fly away z and if you put, the South-end of the Stone 
to the North-end of the Needle, it will alſo diſcover its Antipathetiy 
Nature, and fy away from it. | 
But a contrary Operation there is yet in the two Needles to that of the 
{oadftonez for if one. of che Needles being hung upou a Pin, and you 
apply the North-end of one Needle to the North-end of that upon.th 
Pin, it ſhall immediately fly away,; which denoteth a contrary Operainn 


in the Needle to that of che-Loadtione, and the 'South-end of one wil 


immediately cone to the North-end of the other. 
| The ſame Property of Sympathetical Coition, and Antipathej 
Repiillion, is alſo diſcovered by two Loadiſtanes, floating in twa lit - 
Boats in a great Baſfon of Water, the two Poles of either Stone being 
diſpoſed parallel 'to the Plain of the Horizon; and if you put both the 
'South-Poles together, they ſhall avoid the Contadt of one another by ; 
_ natural Antipathy ; but if the North-Pole of the one be duedt ty the - 
'South-Pole of the other, they will immediately manifeſt | their nawnl 
Sympathy one to another, and will cleave together by a firangAt- 
This is alſo apparently -evident between the great Magnet theFanh, | 
anda Loadlione; for if you' put aLoadftone into a ſmall Sting, nl © 
let it hangin the Air, or (eſe to float in the Water in a Wooden Dil, - 
and putring the North-end of the ſmall Magnet towards the Nondvad | 
of the great Magnet the Earth, it ſhall imr:ediately change itsPoliion, 
and'curn its North-Pole towards the South-Pole of the (aid great Ma: | 
net. The :{ame Experiment” is alſo found with Magnetical Needle, a i 
Mariners Cmopaſſes, being placed near together, the North-point of = iſ 
will draw the South-point- of the other, and ſo will ftand 'Noet v | 
Sbuth 4d Irfinitum, = 6 oY 


# 


©f the cxtting of the Loantone, Oo oxy> 


Of. the Conſequences that follow the various dividing 
and cutting of the Loadſtone. 


Fa Loadſtone be any broken by Violence into many Pieces, . - 
| each of the, Pieces ſhall be an entice Loadltone, having both its 
Poles dittin&ly of It (elf, with all the other Properties that were in the 
' None before it was broken. . eh Bo 
But if a Loadſtone be divided inthe midft between the two Poles, 
in the Equino@tial, then it* is abſolutely two entire Loadfiones ; and + 
thoſe Parts which were 'the Equinottials before, are-now become twe- 
| Poles, and the two Pokes that were Poles before, do continue the ſame. 
But if a Stone be- cut Meridionally quite: through the two Poles, fo - 
that one Axis is now converted intq two, and each of-them remove. 
| into: each Stone, fo that vit is alſo become two entire Loadſtones, the 
 &of either of them wilt retire into the gravity of either piece-3 and if- 
jou join theſe-two picers together" again, the-two Axes will again be. - 
_ come one; which is moſt admirable to behold;> -. EET eL 201 
Bat-if -you cat off a piece of . the Stone at the very Pole, .in a-parallel- 
Kong. the Virtae of that Piece-will irtrmediately-retire from it unto the - 
man Stone, and will ſcarcely have any Virtue at all-therein ;, bat apply- 
ing this ſmall Piece that was cut off, to the ſame Place again, the Stone- 
wil forthwith impart the ſame Virtue as was before, into this Piece o - 
; off, fo long as it doth abide. in that Place : but when it is removed, | 
W it doth again recal its Virtue-from the ſaid Piece, This I- have experien- - 
| Edina Stone of--a very conſiderable Price.. 
W fd in the ſame-manner, if you apply a weak Stone to the Poles of a + 
W ſong one, che firong Stone will impart-of its Virtue 10 the weak Stone, 

W ing ic to be as firong as it ſelf, fo long as it is its Neighbour ; buc-- 
When this weak Magnet deſerts: this neighbouzly Propinquity, -the firong -. 
 Wignet will draw its Virtue e&'-it felf again, .and-will trukt it no furcher« | 

tianthe.Power of its recal.. T WY e's. 
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To find the Boles of a Stone, 


Here are ſeveral Ways for the Performance of this Experiment. 
T Firſt, you may have a thin piece of Steel about an. Inch in length. 
and -l of an Inch'broad pd ur of thin Steel being bent circular, ang 
laid on the Stone, will immediately lie parallel to the Axis of the Stone, | 
and dire& which way the Poles do lie, Which being diſcovered ney 
where they lie, you may tind them more exaRly by' a (mall piece of; | 
ſewing Needle ; which being laid on the Stone, if it be near either ofdy 
Poles, will elevate one end thereof z then move it farther and fartwe. = 
rill it doth ere it (elf perpendicular, and that very Point: will be th 
Pole of the Stone. | | | | if F410 

Now to know which Pole it is, you may apply a ſmall Neetlboy - 
Dial to it, and if the Pole draw the North-end of the Needle, tha bk #8 
that the North-Pole of the Stone z and the contrary. W100 

Or otherwiſe, you may find the Pole by a ſewing Needle and 

it over the Stone where you ſu the Pole to be, and 


ha 
ky t from the Stone,. and the end of the Needle will dh 


ie a litt 
point to the Pole of the Stone, 


Whether Onions or Garlick do obſtrufi the Operation (| 
the Loadftone 2 "ai OY 


Egg: is a common received Opinion, That if the Loaddone bs | 
L rubbed over with Garlick or Onions, that it will oblit4 
Virtue thereof; or if a Knife being touched upon the Loadſtone, nl 
akerwards.cut an Onion or Garlick therewith, that ic will immedath W' 
loſe, its Virtue, | 's Sed 2 
This Conecic hath alſo been countenanced by the Antients ; be" 
Jute pleaſed to make trial of it, you will find: it to be but a mi 
oy | ©, -". > _ 
de. is alſo as falſe, that the Diamond doth hinder the Virtue of ® IF 
Loadſtone, while it is near it. FO Re W 


- 


A delightful Experiment performed by the Loadflone, 
repreſenting the Engaging of two Armies in Battel. 


Or the performance hereof, you muſt have a Braſs or Pewter Plate, 
and upon this Plate put ſeveral little Heaps of the Filings of Iron, 

with ſome ſhort, Bits of Sewing-Needles, and put them in order of a 

| Battel, one main Body againſt another, alſo with their right and left 
Wings, and their Forlorn-hopes ; this being done, bring the Load- 
fone under the Plate with one of the .Poles upward, and put it firſt to- 
ward one of the right Wings of the Army, and they will immediately 

- receive an Alarm, and as it were ſtand to their Arms 3 then move the 
Sone toward the other Wing of the Enemy, and they alſo will re- 
ive the like Alarm 3 and then by moving the Stone to and fro under 
the Plate, you will pat both Parties into a Motion, in a Charging Po- 

' ſe, and one to charge the other in a deſperate Engagement, and one 
' t» come within the other 3 and ſo you may at laſt engage the main Bo- 
| Uegof the Army z and there you may ſee that ſometimes they are Con» 


"1 | 
[ 
, 


' the Stone with your Hand under the Plate 3 and the ſhort Bits of the 
Needles ma _ their Generals and Commanders, which will be 
yery full of Action, where you may ſee ſometimes that there will be 
400t more of the Common Jouldiers to fall foul of the fald Comman- 

| (erg: And if between theſe Armies you put ſmall Breaſt-works and 

'Trenches made with Sand, and Filings put in the Trenches, you will then 
have repreſented the ſudden riſing of them one againſt another, as if they 

' lyin Ambuſh, waiting for an Opportunity againſt their Enemies, 


'To make « Sewing-Needle ſwim upon the Surface of the 
\ Water, and to play up and down like a Fiſh, andto find 


| 


Out the Magnetical Meridian. 
; * arg a ſmall Sewing-Needle, and touch the two Ends thereof upon 


| Jou, take the Needle very lightly between your Finger and Thumb, and 


lyit lightly on the Surface of the Water, . ſo that it break.not through, . 

Und there it will lie; then take a Knife that hath been touched with 
the Load(tone, and bring it to and fro upon the eg of -the Glaſs, ret vs 
| L1 | *s C3 IN +: te". 
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;, and ſometimes conquered, which is cauſed by the Motion of 


the two Poles of the Stone ; and having a Glaſs of Water' before - 
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262 Experiments of the Loadſtone. 
the Needle will follow it up and down, and will play up and down 
the Superficies of the Water like a Fiſh ; and then take away the Knif 
and the Needle will immediately poſit it: ſelf to the Meridian, pointing. 
due North and South. ; , ing 

Such an inferiour Infirument as this may ſtand Men in great ſiead 
time of great Straits and Exigencies, if tney ſhould be at Sea, and-thep 
Compaſles be taken from them 3 for if you put a Needle, . being touch'4 
through a ſmall piece of Cork, ic will then perform this Effe& exceedin 
well in all Storms and Tempeſts whatſoever, being/born up by the Ca 
on the top of the Water, and the Potition thereof will be continually y 
the Magnetical Meridian.  - 0 TO197 2h, | 


Fo mfuſe Magnetical Virtue into a: Needle, withn | 
| th help of a Loaditone. ol 


| ye being a-Mineral of the Earth, and having a Sympathetical Qu- 
AX lity with the Loadſione, acquiring this Verticity from the Magnetif 
of the Earth, being diſpenſed according to the various Poſitions there; 
for all Iron, whoſe Poſition is parallel to the Ax of the World, or if i 
be perpendicular to the Horizon, the-upper-part thereof ſhall have North, 
and the .Jower-part South- Virtue; as 'Bars in Windows, :Calemens, MW 


Tongs and Fire-Forks, and all ſach things, &c. - And according t the | 


Length of the Time of the Poſition of - any ſuch piece” of Ion, the MW 
ſtronger Virtue it doth contra : So that I'onee- made- Experiment up- 
on a {mooth piece of Iron, which - had for ſeveral Years been in a p- | 
pendicular Potture, and I filed:the upper-end-chereof bright, and touded - 
a ſ:na]l new Needle thereon, the South-end I touched upon the Not 
or upper-part of the Iron, and-the North-end upon the South or. low 
end; and I found the Needle to play indifferently well, and to conſom.; 
it ſelf to the Magnetical Meridian. Ke * ol 
The Reaſon of this is from. the Nature of the-Iron, -it being a;Mew! 
deduQted out of the Loadſione, or out of a Mine of that kind ; the bel: 
fron Mine and Loadſtone is the ſame thing for it being placed alto 
ally in the Air, or upon the Water, moveth North and South, ati WF 
eth other Iron unto it, and performeth the. ſame Concluſions 6 


Magnet it felf, 
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4 delightful Experiment performed with two Sewins- 
| Needles, being touched upon the Loadſtone: 


F you touch two Sewing-Needles contrary one to the other, that is 

to ſay, the Point of the one Northerly, and the Point of the other 
coutherly, and put them into two ſmall pieces of Cork, and put them 
thus in a Baſon of Water, one at the one fide, and th: other at the other 
ide of the Baſon, you ſhall fee 'them” as it we quickened with a vital 
grit, even ſo to move one towards the other, at the firſt fair and ſoftly ; 
but when they draw near, they will ruſh' together with great Violence, 
the Point of the one ſtriking preciſely at the Point of the other. You mui 
| place the Needle - that is touched from the North, on the Sonth-lide of 
* theBaſon, and the other on the other fide, otherwiſe the Heads and not 
the Points will run together. Ee - 


Of | Cementing and Piecing of Loadftones. 


F a Loadſtone chance 'to be broken, 'If will not at all be detrimenta] 
to the{ Virtue of the Stone, provided that they be joined together in 
| the ame Place where they were broken off, which may be ſet together 
_ vay ſhrongly, by the help of a Cement ' prepared for that purpoſe, 
| - which is thus made: 2k : 
Take the fine Pouder of Loadftone, and half 16 much | Pouder of 
Brick, made. very ſmall, one part of Burgandy-Pitch, half fo much 
| Reſin, and a ſmall Portion of .unwrought Wax ; mingle theſe over a _ 
fot Fire, and heat the two pieces of the Zoadſtone very hot ; then take 
of this Cement, while it is hot, and lay. it on very thin-upon the two 
_y and then join them together very hard, and as cloſe as you can, and 
| Ktit ſo ſtand*until it be cold 3 and you ſhall have it fully as firong as if it 
mere an entire-Stone, and. not to be ſeyered but by a great Fige, 
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Here follow ſeveral neceſſary 'TABL ES, with their 
We and Applitation in the Art of Navigation. 
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1254 A Table of the Yoon's Age fo? the Pear 1695,” ,\ 
Mz | D. ; H. M. FASL — ji M 
'"Taw moon, los | 15 jos Firſt qu bac tS 
New moon. | O41 15 ; 05 quark, jJOS[ 20], 

Dy Firſt quart. SG | 14 | 59 D Full INOON, IS 13 O p 
E Full moon. | 19 17 | 41 E Laſt quart, 122] o8 |, 
= Laſt quart, |27 | 13 | 23 New moon. |} 30 | 10 (2 

298 | 

_ New moon. {03 | Ol | 52 Y ue quart, 07 | 06 [9] 
| & Jfirſt quart. |IO | O9 | 40 C000. 11332014, 
'E J#ull moon. |18 | 12 | 13| | & JLatthuart, [20] 23/1; 
Z Laſt quart. j25 | 20 ho * CNew moon. | 29 | 02 13 
© (Fir quart, |o5 | 14 oF 
Fir(t quart, | 12 | O5 | 03 Full moon. | 12 | os "* 


VS 
Full Moon, | 20 | 02 | 50 L- 
Laſt quart, |27 | 01 | 46 


Laſt quart, | 19 1613 
New moon, [27 | 16| x; 


p moon. | 04 | 13 {SY 


New moon, [03 | 01[ 41 » Firſt quart, [04] 09 | 2 
þ- Firſt quart, 10] 33 |46| Ne moon, [11] 1d "my 


Full moon. | 18| 13 | 57 Laſl quart, [1911 v 
Laft quart, | 25 | 07 |11 New moon, | 27 | 66 q! 


Firſt quart, | 09 0) | 
Full moon, | 16 

Laſt quart, | 18 
New moon, | 25 | i6 


Firſt quart, | 10] 16.| 54. 
Full moon, | 47 | 23 | 68 
Laſt quatt, | 24 | 12 | 53 


F 


New moon. | o1 | o4 |56 | Firſt quart» | 02 | 1111 
hu 
7 


Yi moon. | 62] 14 | ig 


Full moon. | og | 23| | 
Laſt quart, 18 04 [25] MW 
New moon, | 25.| 06|11|' 
Firſt quart, j 31 '2F's 
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Laſt quart.. | 22 | 21 (26 | 
New moon. ' 30 | i9 '41 ; 


T1 thes Tear are four Ecliyſes, two of the Sun, and two of the Moon. 


The Firſt is of the Moon, on May 18. about our ten a Clock. The Second | 
of the Sun, June the 1ſt. about Five a Clock at Night. The Third of the 
Moon, November 10, at Eight a Clock in.che Evening ; if. the Air be | 
/Fi be ſcen of us j 


3 one third Part of the Moon's Body will Toſe its Ly 


The Fourth of the Sun, a coral Eclipſe, November 26, about Seven a Clock iothe 
Morning, nor ſeen of us. 
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be on the zoth of October, about 4 in the Morning 3 a total Eclipſe. 
There will be two of the Sun, but both inviſible tous. - 


M. D. 4.| M.| | M.+ [P:[H; 
or Full moon. o8 118 36 Full Moon. | C4 ofe) 
> Laſt quart, |16|21T|59 - D Laſt quart. [10 | 19 
D = moon. 27. 7 36 SS New moon, I5 | IT 
2 (Firſt quart. [30 [11 |49 Firſt quart, |26 | 14 
ON - Full moon. [07 |14] 10 Full moon. | 02 | 19 
&\Laſt quart, |15 |2|21 > Laſt quart, | 09 [02 | 36 
Frey moon, 2I 103|20 vb ; New moon. 17103} 10 
= (Firlt quart. |28 ]03 | 43 > Firſt quart, | 25 |04 I5 
Full moon, [31 |21|a1 
Full moon. | 08 [07 | SI | | 
I Lat quart, | 15 [22 |25 4 Laſt quart. 07 [17 | 17 
q New moon, | 42 112 | 59 New moon, I5| 191 46 
"(Firlt quart, | 2g [ar | 23 YFirk quart, |23 | 15 | ag 
4 CFull moon» ' 30 | 05 | 53 
Full moon, [06 |2z | 10 b 
)Lad quart, |14|09 | 43 Laſt quart, [07 [0p | ag 
New moon, | 20 [23 | 00 New moon, [1511] g6 
(Firth quart, [48 [14| 41 Firff quart» | ag [00] 52 
Full moon. | ag [16| 36 
br moon, [06 |It| 495 
| ters ſt quart, .[14]10| 33 Tot quiart,, |06 [04| z1 
New moon, [26 [0p | $2 Yew moon. | 14 [05 | t2 
Firſt quatt, [2808 | 12 *Firlt quart, |2r [08 | 16 
/Full moon. | 28 |o5 | 22 
Full moon. |oy |21 | 48 | 
PILaſt quart. [11 [14] 42 SE Laſt quart. 06 [0a| 42: 
New moon: [18 [22 | 32 3 JNew moon. | 13 | 20-| 04| | 
Firſt quart, [27 Joo | 08 7= quart. | 20} 15| 49 
| | | 2 {Full moon. 27 120 . 49 
Four Eclipſes this Year, two of the Moon, both viſible to us, 
The firſt will -be on May the 6th, about Midnight. The ſecond will | 


| 
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punt RE AO and TGT Tons [10 
[256 A Cable of the Yoon's Age foz the Year 1699, | 
M.} (D.jH-|M. | HERES |: | 
on 04 |22|28 Wy New moon. | 07 [16 53 
=> )New moon. |12|08| 59 = Firlt quart, | 15 | 1562 
4H quart, | I9]OO]JO1 © JFull moon. | 23 OFfO1 
= (Full moon. |26|13]|53 CLaſt quart. [29]21[10 
a Laſk quart, og I71]43 Y New moon. | 06 [og 27 
ST \New moon, | 10 |21] 34 Q Firſt quart. | 14|08| oz 
S )Firti quart. 17110] 30 RY Full MOON. | 21 I 3 54 
IS (Full moon. 25[08|10 | Laſt quart. |2803[43 
|. Laſt quart, |O5 j IO [20 TH New moon. | O04 20 17 
V\New moon. | 12 }OF [14 & Firſt quart. |12[23 56 
Ren quart. | 18 |23|24 $ Fol moon. | 19122|10| 
* (Fall moon. | 27 j01[23 = {Laſt quart, | 26 1406 
| Laſt quart. |03 23 |0O So New moon. | 04 [13[07 
> }New mcon. 10113 32 Þ )Firft quart. | 32 14[40] 
8. )Firſt quart. | 17 j 13 | 52 DT )Full moon, | 1907] 44 
| Full moon, |25 [17 | 27 ; CLaſi quart, |26 14148 
Laſt quart. |o3 ;©7 | 46 ={ New moon. | 03 07 4 
New moon. |o9 |21| 39 | 2 JF urft quart, | 11 oz] 
SV Firſt quart. 17 10537 S YFull moon. | 17 17]5! 
' CFull moon. |25 107; 13 I {Laſt quart. | 24|22]14| 
Et 4-1. | 4 
Laſt quart. jor j11|10 S © New moon. | 03 | 02[00 
New moon. | 08 los 36 S Firſt quart. | 10 | 13}2 
E JF irlt quart. | 15 [22|16 2. Full moon, | 17 |05}31 
|* JFull moon. |23 |18]59 B (Lati quart. | 241804] 
| CT Laſt quart, [30/1712 | >  ----þ; 22 
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In this Year mill be three Eclipſes, one of the Sun, and two of the Man, | 


- |. The Firſt of the Sun May 1 1,about 1 in the Morning, inviſible tous 
The Second of the Moon, on the 26th of May, about Eight in the Mor| 

ning» The Thi:d of the Moon, Offober the 19th, about our Eight | | 

Clock at NYht ; a viſible and almoli total Eclipſe, 
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1 —a Table of the Boon's 


M. + 
New moon- 
FFirlt quart. 
2 Full moon. 
3 )Laſt quart. 
* | New moon, 


Firſt quart. 
Full moon. 


Firlt quart. 

Full moon. 

Lat quart. 
New moon. 


24VJN 


( Firſt quart. 
&.)}Full moon. 
2 \Laſt quart. 
_ New moon. 


Firſt quart. 
Full moon. 

Laſt quart. 
New moon. 
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Firſt quart. 
Full moon. 
Laſt quart. 
New moon. 
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| D. 


Ol 
OS 
15 
23 
31 


07 
14 
22- 


OI 


O8 
10 


24 


3T 


O6 


14 
22 


29. 
O6 
IF 


Po 
28 


O06 
I3 
20 1 
27 


08 


H. 


20 
21 
I9 
15 
13 


04 
IO 
TI 


19 
I2 
04 
05 


22 
IS 


I9 
14. 


OS 
O9 


O7 
2T 


17 


OO | 


M, 
45 
2+ 
O7 
26 
16 


22 
O2 


v5 


03 
O04 
OI 
20 


I4+ 


OS 
I9 
55 
CW 


24 
15 
I1 
IO 


14 
o4 
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Fir{t quart. 
Full moon. 
Lait quart. 

. New moon. 


c Firſt quart. 
Full moon. 
Lalt quart. 

New. moon. 


juJnp 


)Full moon. 
mcg quart. 
New moon. 


Firſt Quart, 


Full moon. 
Laſt quart. 
New moon. 
Firſt quart. 


"49q949%%YO 


Full moon. 
Lact quart. 
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WanIN 


'429q 


« Firſt quart. 


© Full a 
Lati quart. 


d2quane 


Firſt quart. 


C Firſt quart, 


"New moon. 


New moon. 
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04 
1.2 
19 
26 


03 
II 
18 


EI 


OI 
O09 
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OI 


15 
23 
31 


07 
14 
22 
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3 
O6 
13 


21 
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12 


14 
20 


ot 
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O2 
OO 
OO 


I9 
13 
05 
14 


17 
OO 
I4 
07 
I'L 


O9 
O2 
O2 


03 


T9 
17 
21 
16 
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wy 
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36| 
314 
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40 
25] 
25 
J2 


36| 
30 
o1}] 
20] 


I; 
O2 
OZ 
24] 
26 


59. 
03 
10 
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54 
45? 
37: 
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Two Eclipſes of the Sun, 


The ſecond on the 24th of Sep 


A 


4 
o 


31/t of March, about Sun-ſetting, not ſeen of us, 
an 62 0n nga tember, near 4 a Clock in the Morning 3 


great Eclipſe, but Inviſible to us, 


"IT 


—_—_—— 


U 


+ (IF } 

— * "IE; y* , p "_—_ P + *% 
” 8 & l & ; 

- A 
, 

: Y © fs 


[268 A Table of the Boon's Age fo? the Year 1699, }_ 
M. 7 1D. [H.|M| |M4 _|B:]HjM, 
__ Full moon. |o5 | 06| 59 Full moon, OI] 1722 
> JLaſt quart. |12 | 2] 10 a JCal quart. | 09] 14 |27 
E New moon. [20 | 15| 58 & New moon. | 16 | 04 | 38 
© { Firlt quart. |28| 02| 20 * Firſt quart, |23|[04|53 

| Full moon. | 31| 07 |5; 
Full moon, [03 | 14| 49 'H 
* )Laſt quart. [11 | 07} 58 c Laſt quart, [07] 22 [10 
by New moon. | ig | 07 | 52 New moon, | 14| 12 IH 
Firſt quart, |26 | 0g | $3 Firſt quart. |21| 20|4 
Full muon. | 29 | a2 [24 
' , CFullmoon, [og [07 14 
Laſt quart, | 13 | 03 | 45 Laſt quart» [06 | 04 [15] 
| I JNew moon, [20 | 20| 54 New moon, | 12 | 22 | 1g] 
Firſt quart, [a7 | 15] 13 Firſt quart, |20| 1504 
TE -1- | 3 CFull moon. | 28] 14]16 

| (Full moon. [03 | 20] 50 | 
% )Laſt quart, |11|21| 44 & ( Laſt quatt. [05] op [47 
?. New moon. | 19 | 06] 46 S )New moon, | 12 | 10|4t 

Firſt quart. |25 !o1| 04 T Firſt quart, |20 | 104] 
” (Full moon. | 28} 00|26| 

; Full moon, [oz | 11] 13 
S )Laſt quart. 1114] 10 = quart, | 03| of 26, 
'* )New woon. |18| 14| 43 S New moon. | 11| 02 [43 

| CFirſtcuart, |25|o5| 07 : )Eirk quart. [a9] 0637] 

. | 3 (Full moon. |26| 12]93 

1 Full moon. |o2 | oof 12 | 

Fa Laſt quart. [1003] 16 S ( Laſt quart, [02] 20]1 
'$ )New moon. [16|21|32 $ JNew moon. ro] 2051]. 

Firſt quart. 2311] 45 2. Firſt quart. | 19 00 | 58] ; 
| pI 3 (Full moon. | 251 22156] | 

Four Eclipſes, two of the Sun, and two of the Moon. HY 

| TheFirſt of the Moon, the $th of Merch, at our 8 a Clock at Night, 10 pwnsol| | 

. | the Moon's Body will. be darkned. The Second will be of the Sun, on the nf 
about our 8 a Clock in the Morning 3 it will be a ſmal! Eclipſe, and ſcarcely viu 
tous. The Third will be an Eclipſe of the Moon, on the 3oth of Auguf}, near ol 

| Noon, and will therefore be inviſi-le to us, but will be rotal and viſible to our At 

; poles, * The Fourth will be of the Sun, on the 13th of September about 11 of the} 

Clock inthe Forenoon; 10 Digits of the Sun's Body will be darkned. © | 
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Firſt quart, 
ull moon, 
Laſt quart, 


Firſt quart, 


New moon, 
For moon, 


Firſt quart. 
Poll Soon 


Laſt quart, 
gk moon, 
Laſt quart, | 


? k Full moon, 


(New moon, 
j quart, 
. (Laſt quart. 


New moon. 
2 JFirſt quart. 
Fern moon, 
Laſt quart. 
New moon. 
Firſt quart. 
Fuli moon. 
_(Laft Jo 


F 
N 
N 


| D. M. 
27 
26 
03 
04 | 
I 4 


31 
09 
It 


© 
5 
39 
33 


18 
O3 
00 
22 


| 32 
14 | 23| 22 
O06 
O06 


26 
34 


[7D 


tO 


S 


nin 


eW Moon, 
ME quart. 
Full moon, 
Laſt quart, 
New moon, 
Firlt quart; 
Full moon, 
Laſt quart, 


New moon, 
Firlt quart, 
Full moon, 
La(t quart, 


New tnoon, 
Firſt quart, 
Full moon. 


© 


} Laſt quart. 


New moon. 


c Firſt quart, 
IF ull moon. 

oY Laſt quart. 
Z New moon. 


S] ( Fi if quart. 
Full moon. 
)Lat quart. 


New moon | 


1 


-D, 


oF | 
12 
20 


28 


Two Ecligſes, of the Moon only. 


The firſt on the 23d of Febrary, about 6 a Clock in the m LOTS I 
fit will be viſible and total in our Weſtern Horizon. | 

' | Theſecond on the-r8th of Augaft ; it will be a J_ Eclipſe, "e. | 

- [nviſible to Us. 
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The Explanation and Uſe of the preceding Tabli. 
, of the Moon's Age. 


N the (aid Table, the one. half Page contains the: firſt ſix Months of the 
[ Year, the other half the following {ix Months: in the hit Colugn of 
each half, towards the left hand, are the Months ; . in the ſecond, the New, 
Full, and Quarters of the Moon ;. in the three following Columns are thy 
Days, Hours and Minutes of the {aid New, Full and Quarters; which, 
time is accounted from Noon to Noon. At the. bottom of the. Tables ve 
the Ecliples for the reſpective Years. EE 
\ 


Uſe of the- Table. 


The Ufeof this Table is readily by Inſpeion to find the Day, Hons 
and Minute. of: the New, Eull and Quarters of. the-Moon, | 


Example I 


Suppoſe. it were deſired to find the time of New Moon in Fas, 1695, 8 
Firſt, Look for the Year 1695, on the top of the Leaf; which having, | 
found, look for Fa»rary-on-the tirſt Column toward the left-hand ; then, MW 

in the next Column, in the ſame-Month, is found New. Moon ;. and inthe 
three following Columns againſt New Moon.. ſtands 04, 15, os, whic 
ſhews that the New Moon in January 1695, is the 4rb day, 15 hours, os, þ 
minutes Afternoon.. The ſame Dire&tions and Confiderations .ferve ot 
the Full Moon, or firſt and-laſi Quarters. Ae 
' Note, That when the Moon is in the firſt Quarter,. it is 8 daysold, it | 
the Full 15.days, and inthe laſt Quarter 22 days. Suppoſe.therefor it | 
were required to tind the Moon's Age on Maythe 4th.. WEE 
Looking in the Year 1695, the Table gives the New Moon to be on tt 
24 day ; therefore it appears the. Moon is 2 days old on. the.faid 4bv 


May. | 
| Example 2, | 
Suppoſe. it were. required to find che Moon's Age on the 17thof A 
gmt, 169g, 


Looking in the Year 1695, in the Month of Auguſt; 1 find the Moonto 
be at the Full on the 1 3tþ day (that is, 15 days 01d); then theday for whkh 


. I'would find its Age, being 4.days after the 1 $rþ-day, 15 and 4 making'h 

| MP _— the Moon 4s oy ays old on- the Gag a day. of Aut 
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4 "Table of the Tides on the Sea-Coaſts of Great- 
Britain; Ireland, Norway, Holland, Flanders, 
France, Biſcay, &c. Shewins what Moon makes 
full Sea in each of theſe Places, at every Day of the 
Moon's Age, after the Full or Change. ES 


The Deſcription and Uſe of the Tables. 


[rſt, you are to underliand, that in the firſt Column of the Table 
is the Age of the Moon after her Full and Change 3 and the ſeeond 
and third Columns ſhew the Hour and Minute of Full-Sea'at each re- 
ſpective Place mentioned .in the ſaid Tables ; and the fourth Column 
ieweth the Names of the ſaid Places; and the fifth ſheweth the Set- 


ting of the Tides upon the fame Point of the Compals expreſt in the 


'' Title. And alſo in the Title you have the Hour when the Moon cometh * 


upon each Point of the Compaſs, at Full and Change. The Ule of 
which Tables ſhall be further illuſtrated by this following | 


Example. 


| , Suppoſe you would-know what Moon makes Full Sea at Dartmouth 


and Torbay, and at what Hour it cometh to ſuch a Point of- the Compaſs, 
and the timc of High-Water any Day of the Moon's Age, 
Firſt, Look for Torbay or Dartmonth, which yeu will find under the 
Title of Eaff y North, and Weſt by South, which doth ſhew, that ac 
the Full and Change of the Moon ſhe cometh on that Point of the 
| Compaſs at 5 hours 15 minutes, and then it is Full-Sea in the fore» 
mentioned Places, 
$0 likewiſe if it be demanded, What time it will be Full-Sea when 
the Moon is (ix days after the Full or Change ? Therefore look in the 
firſt Column for 6, and right grad it, in the ſecond and third Co» ' 


lumns, you will find 10 of the Clock, and 3 minutes py moon's 
ay of t 


the Time of Full-Sea in the fore-mentioned Places, at that 
Mm 2 North 


Moou's Age, 


1272 EE ; The Tide-Tables. _ 
: North and South. 


12 Hoars, o0 Minutes. Sttting of th 
E. Tiaes pon the 
12[00| . In the Road of Gibralter. On the Coaſt | ſame Point, 


12 | 43] of Flanders. At the North-foreland, At| — —— 
o1|36| che Jutland: Iſlands, Before the Fewer, | From thi 
©2124| Eder, and Elve, on the Coaſi of Holland, | Neſt to by. 
©3|12| At Dovey-Peer, on Beachy Shore. Ac Or- | leign; 
fordneſs ,, in the Condadt ; urea 17: 
04 |48 | ſen, Horn, and Urk, Dunkirk, Half- 
OF [36] Tide at Newport, Half-Tide at Porrſmonth, 
06|24fand the le of Wight, Inthe Sleeve be- 
07 [12 | tween Ujkant and Silly, Ar Bolein and 
10|08 | 0o| Graveling, Before Cherbrough, and the 
11]08|48| Race: of Blanquet, At the Shov, Zee, and- 
| 12|09 | 36| Kentiſh Knock, Spits, and along the Swin. 
13|10|24| Port Deſire in South America, From| 
14|11]12 Cope Cantin to Bojador on the Coalt of 
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I.5| 12 |00 \ Barbary. | ; 
[ North by Eaſt, and South by Weſt. 
1D. | Þ. |M. ; be Sw 1vz7g 1 - Setting aft] 
1:20 by aff. Gees ; Tides upon tht 
. ©|[ 12 145 12 Hours, 45 Minutes. ſame Paint, 
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02 |21] At Garnſey. At: Fluſhing. Thwart of 
oz [og Beachy- in the Offing. © At Winchelſey. | leign: 
03 [57| Within the Afaes. Within Terweer. [n|.Some.. | 
04 #145) the Camber of Rie. Weſt end: of the} From $ 
05133; Nower. At Rocheſter, and Malden. At| ples 
©6-|2 1 Fluſhing,  North-Caen.. 
07 [09 | 
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A ” orth N orth- Eaſt, and! South South-Weſt, 


Terveer, 


ol Hour, 30 Minutes, 
Before the Mars and Goree, Before 
The Weilings, 
of. Zealand.” Before the River of Thames. 
Before Yarmouth, In the Downs, Thwari 
of Dongineſs, 'From the Welt-End ot 
Wight, Without Calice and Blackneſs, In 
Bluet, At Bell Iſle, under Holy-Iſland, 


2.| Tinmouth, Graveſend, At Corpus Chriſti 


Point, Before the Fen in the Channel. 
At Horn, | Edam, and before Camfere. 
At Army, Ramkins, and Camfere. 
Bawich” On the Coaſt of Finmark. From 
2 | the Straits Mouth to Cape-Cantin on the 


o| Coalt of Barbary. 


On the Coat! 


At | 


Setting of the} 
Tizes upon the 
ſame Point, 
| From Ca- 
te tO Bo- 
leign, 
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N orth- Eaſt by N orth, "and South- Weſt by South. | 
[M1 - 

4 Ie Þ 
Tort: 
[53 
| 3s] 
5] 
V7 ol | 
$4 $1 


o2 Hours, 15 Minutes. 


Without Bluet. Before the Maes. Be- 


fore the Weilings. St. Andrews. Denby. 
Without Foutnay, 


1 


| | ples to. Fe-| 


0 EXT bo. 


"Sttting of the|- 
Tides upon the| - 
ſame Point. 
| Between 
Calice and }. 
Dover. 
| Frofti Dun- 
kirk to Gra-| 
veling, | 
From' Sta: 


$4. From] 
Dartmouth | 


ket. 


The Titve-T avles, 
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North-Eaſt, and South-Weſt, 


03 Hours, 00 Minntes, 


At London, Amſterdam, Dort, Rotter- 
dam, Zerickzee. Betore Newcaſtle. In Ro. 
bin-hoods Bay. Before the Tres and Hartle- 


pool, Without the Banks of Flanders. Be-| 


tween Calice and »Dover, Before Conquer, 
the Pens, Groy, Armentiers, Uſe, Killiars, 
Porthuws. Tie River Bourdeaux. *Þ ie South 
Coalt of Britain, Gaſcom, and Poitton. 
Tie Coaft of Biſcay,, Gallic;a,” Portugal 21d 
Spain, North-Cape, from a Race to the 
Pole-head. Betore the River of Nantz, and 
before the Bay of Tinmouth. Quirter- Tide 
at Flamborough-head;, on the Welt Coati of 
lreland, At Bucbaneſs and - Orkneſs In 


| CO 


ns and -Fasr-Iſle, At thc Iſland Te- 
eriff. And at Cape Bon Eſperance, 
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197 


45 
33 
21 
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45 


Op 
37 


| 45% 


33 


21 
09 
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|. Between Dover and Calice, 
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SET 


Setting / the 
T ides L the 
fame Por, 


| derney, 


F rom'G arn. | 
'ſry to the 
Cackets, 

F:.om- My. 
ford to-Rgy. 
Jo. 3 


h-Faft'by Eaſt, and South-Weſt 


03 Hours, 45 Minutes, 


At the 
May, | At Roven, Silly, Belore Se, Mat» 
Mews Point, At Breſt, In the Sound, Be- 
tween, Zſhant and! the Main, Before \the 
At St, Awrthews, Before Rochel, 
The River of Row deans Within the Haven, 
O11 the Coalt of Spain, -Portugal, Galicia. 
The South lide of Britain, Gaſcoin, and 
the Well Conlt of Ireland. At Huntclif- 
foot, Half-Tide at Flamborough-head 
Quarter-Tide between it and Bridlington- 


Bay. 


by Weſt, 5 
| Setting of th| _ 


Tidts » 
ſame Point, 
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Eaſt N orth-Eaſt, and Weſt South-Weſt. 


Me 
30 
18 
©6 
5+ 
42 
30 
18 
06 
54 


| Setting of the 
; | Thats upon th;? 
O04 Hors, ZO Minutes. | ſame #545 "a 


, 


Before Humber, Flambreugh, Scarbrough, From 0ft4 
Abberwark, In Falmomth. In Meuſe. bile, | © St. Cateline, 
Sept. Iſtzs. Without the Haven, in the\. I 
Broad Sound. Without the Fourn. All the | 7%, 9,579 
South Coaft of Ireland, as K:ngſale, Cork, ' Sound, our and' 
Youghall, W. «terford, and Cape ( l-er, In | in. From Cape 


the  Breeſound and Yourd, The Glelis of ©## tothelfle|, 


p: »* 


11]42| Texcl, Bloy, and St. Martrh:ws. At the Bay | 

12|30]| within Vſhant, At Cal ice in the Creek, + free | 

o1|18| Dungarvan, Baltimore, Within Mounts. | unto Briſtol. 

c2 [6] Bay. . In the Sea of Wales and Severn. Fo nr ts s 

02154 Re of England, "# 

03 [42 t From theStart| 
15 04130 | : | to Portland, © | 
Eaſt by North, and Weſt-by South. 
D. H. 1M. Setting of the | 
| ans | nos | Tides upon the] 
o| 5|15 O5 Hours, 15 Minutes, ſame Point, 
'1] 6 O03 F — 
; 21 6.151] In Dartmouth and Plimonth, Foy and| From the 
3 q 39 Torbay, Falmouth, Milford, Ramſey, In|lſle of Baſi| 
41 $127 Waler, thwart of Loyd:y, Brlore Lin. | tothe Foury, 
"$1 $115 In all the Havens on the South Coalt of | From {the 
6 1003 Ireland, and In the Bay of Carnarvan, At|Dorſes'to | 
| 1051, the Mouth of Severn,  Hetween Silly and | Cape ( leer, | 
Vv|iti39, the L/za'd, At the Spury, New-Cafle, | From Sillytc | 
'$]12 27 aid Humber, At Munleſt and Caldy, | the Lizard; |. 
[10]0t | 'L? | From Perr.' 
pt v0] laad to © | 
12/02 {$1 Wight.Fron |: 
113103 39 Wight to þ 
114] 04 | 27 Beachy, 6 
[$1051 15] | ALL 
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Eaſt and Welt, 
D.H.1M. pre of the | 
o| 6]00 06 Fours, 00 Minter, ſom ro ty 
2| 7136\ Before Bremen, Tefſel, and Hamburgh.| From the 
3] 824] At Blackyey, Wells, Hull, Concallo, St. Ma-| Carers to 
4| o|12|lov, St, Powls in the Haven, Wirhout | Berchfeyy, 
5110|00|Silly in the Channel, Before Bowrdeanx. | From the 
6|10|48| Wichout  Vſhant, At Zin Halt-Tide. | Lands.end 
7|11|36|Weymouth, Lond:y, and the Helms. At| of England, 
8|12|24| Briſtol, Waterford, and. Abermorick— Ar to the L;- 
9\ 1|12| 4Arech-angel, At Quebeck in Canada. At] zard. © 
io] 2|00| the Mouch of che River Amazons in South | 
11] 2148} America (it you add 15 min. more.) \ 
12] 3136 | 
13] 4124 
14] '5|12 
15] 5{00 "” 
f Eaſt by South, and Weſt by North. 
D.1H. | __ my oranges | 
| 01 6145 06 Hours, 45 Minmes. > | 
I} 7433 : — 
2| 8121] Before St. Nicholas, and Podeſemsks.| From the | 
3] 9|09| In Ruſſia, At Weymouth-Key, Briſtol- Key. | Iſle de Baſi| | 
4] 9 |57 | Between Foy and Falmouth in the Channel. | co Mars | | 
| $110{45| Foulneſs. At Garnſey Halt-Tide. Betore| yen, « © 
6\1T 33| St. Nichols and Podeſemske \n Ruſſia. 3H 
£ 7 I2 | 21} / 
08; : Og 4 { 
9] I | 37 & 
10| 2145 vi 
11] 3[33 iP 
1I2| 4|21 | 
13] 5199 4 
I4| 5 | j7 | . 
15] 6145, ; | Hl 
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Eaſt SoutrEaRt por Wet North- " "41 


M. 
30 
18 
06; 


54 
42 
30 
18 
06 
54 
42 
30| 
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To know the Hour when any Star cometh upon 
the Meridian, | 


\ The Rale. 

' Tiki ſeek the Right- Aſcenſion of the Star, and alſo the Right-Aſcenſion 
\ Þ of the Sun in the Tables aforegoing : From the Right-Aſcen. of the 
Star ſubcrak the Right-Aſcen. of the Sun. But when the Right- Aicen- 
( Gon of the Star is leſs than the Right-Aſcention of the Sun, then add 24 
- Hours thereto, and the Remainder will (hew, you the Hour Afternoon 
when the Star -cometh upon the Meridian 5 and if it does exceed 12 


- the Hour and Minute of the Star*s coming upon the Meridian after 
| Midnight, . 
| Example 1. 


' - Upon the 10th of April, I would know when the Lion's Heart cometh 
' upon the Meridian : Therefore if you look in the Tables of Right-Aſcen- 
- fonand Declination for that .Star, you will find it to be 9 Hours 5 1'. 
\ Then look in the Tables of the Right-Aſcenlion of the Sung and right 
* ainſi the 10th of April you will tind the Right-Aſcenlion of the Sun to- 
tex Hour 54/7, which ſubtracted from the Right-Aſcenfion of the Star, 

thereremain 7 Hours 57/, which is the Time that the Star cometh to the 

Meridian Afternoon. - 
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FR \ Example 2, - 
| Upon the 5th of November, I delire to know when the Bull's Ey 
cometh upon the Meridian. The Right-Aſcenſion thereof by the Tables 
 Jou will tind to be” 4 hours 177, the Right-Aſceniion of the Sun that 
' Diy's 15 Hours 23'. Therefore becauſe the Right-Aicenlion of the 
- Sar is leſs than the Right-Aſccnſion of the Sun, I add 24 hours to the 
| Right-Aſcenſion of che Star, which maketh 28 hours 17 min. From 
| Which ſubtract the Right-Aſcenſion of the Sun, and the Remainder is 
12 hours 54 min. from which I ſubtra& the 12 hours, and the Remain- 
 bris54 min. $0 that the ſaid Star cometh upon the Meridian 54 min, 
ifter Midnight. 
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An Explanation of the precedent Kalendax, 


N each Page there are (eleven Columns 3 the firſt ſheweth the 
1 of the Monthz the ſecond, the Days of the Week, expreſſed by 
the*Week-day Letters, as in the Year 1694, in the Month of April, 
you-will find F for Saturday, and 'G for Suxday, which is the Domi. : 
nical Letter for that Year, (as you ſee .in the Page before the Kalen. 
dar.) The third Column ſheweth ſome :Remarkable Days, and the 
'Southing of ſeveral 'Stars at Midnight, with their Declinations from 
'the EquinoGtial ; as in the aforeſaid Month, you 'will find againli the 
fourth Day, there fiands the Laſt in the Great Bear's Tail, which ſhes, 
that the ſaid Star comes to the Meridian the fourth day, at twelve of 
.the Clock at Midnight, The fourth Column ſheweth the Place of 
the Sun for the firſt Year after Leap-Year (according to Mr, Swww'y 
; Tables) as againſt the third -of April, you will find the. Sun 6. 
'be in a4* 5/ of Aries, The tifth Column ſheweth the Dedlington | 
of the Sun, for the fir(t Year after Leap Year j as againſt che third dy 
aforeſaid; you will. find rhe Sun's Declination to be p* 28), oſt 
the fare manner the other (ix Columns are to be uſed 4 as againſt thefil 
third day of April, you will find In the fixth Column, In theſheond Yu - 
after Leap-Year, that the Sun's Place is 24* g1 In drier and lat 
ſeventh Column the Sun's Declinatlon to be g® 16! 3 and In the 
"Column, and in the third Year after Leap Year, the Sur''s Place v4 i 
37! in Aries and in the ninth Column, the Declination of the nl | 
9* ti/; and in the tenth Column, in the Leap-Year the Sun's Pit 
- 18 24* 21' in Arier and in the eleventh Column, the Sun's Did- | 


_ nation is 9* 27), 
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Haw to find the Day of the Month, or Week-Day, for any 2 
Time paſt or to come, by the precedent Kalendar, © 


IRST, you mult find the Dominical Letter by the Table before the 
Kalendar, or'elſe by the Rule delivered in Chap. 8. Sef. 3, and 
thereby you may diſcover the Day of the Month, as follows. 


Example 1. 


What Day of the Month was the firſt Monday in Auguſt, in the 
Tir 16457. | | 


By the former Rule you will find the Dominical Letter was E ; then 
turning to the Month of Aug», call E Sunday, and the F that follows 
l Monday, and the firſt Monday is the 4% Day of the Month, 


Enanple 2, 
What Day of the Wark will the Tenth of February be in the Tear 1768 ? 


This Year will be Leap- Year, and In the Table hath two Doml- 
 ticalLetters, D and C ) the firſt of them ſerving from the Firſt of 
you; till the 25% of Febywary, and the other from thence to the 
ear'y end : Therefore againſt the roth of Febyuary ſtands F ; then 
do uy Sunday, E is Monday, and F is Tueſday, the Week-Day 
ought. | 


Example 3» 


What Day of the Month is the ſecond Thurſday in the Month of Au- 
puſt, i the Tear 1708 ? | a 


The Dominical Letter for the latter part of the Year is C, there- 
fre C ſtands for Sunday,D for Monday, FE for Tueſday,F for Wednef- 
day, G for Thurſday and againſt the ſecond G in -Avguf, is the 
12th Day of the Month, which was required. ii | 
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A Table of the Variation of the Sun's Declinatlon, to be ap. 
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Examples of the Uſe of the foregoing. Tables, For the Sup; n.; 
clination for Years to came,  &c. : 


_ Example 1. 

Anno 1698, May 1. the Declination of the Sun 15 required. 

Firſt, From the Year 1695, Idedud all the Hundreds and Scores, that is 15g,. 
and the Reſidue 15 I divide by 43 the laſt Remainder 3, ſhews ir is the third afeer 
Leap-year. Therefore, Secondly, In the Kalendar for four Years, I look for the 
third after Leap-Year, and do find it anſwer to 1675 3 11 which Year, on May 1, the 
Declination of rhe Sun is 19* 59' North. Thirdly, Then our of 1695, I ſubrrig 
1675, and with the Reſidue 20, I enter the Table of the Variation of the Sun's Buy, 
tian for Tears, &c. where under 20 Years 1 the Head of the Table, and againſt yg, 
on the left-hand, I find the Variation 2' Norch : But the afore-found Declination ws 
alſo North, therefore to the ſaid Declination 17* $s59', I add the Yariation 2', and 
the Sum is 18* 1' North, the crue Declination of che Sun, Aun0 1695, Mey x; jg 
the Meridian of London as was required, - | 

Anno 1728, Septemb, 1, I would know the Sun's Declination 3 from: 1 728 rejed. 
ing the Hundreds and Scores, I divide the Reſidue, which is 8, 99 41 the ene 
ſhews jtis a Ledp-Year 3 under which Tirtle, I find 1696 z in which Year, onthefed 
Day of Syprember, the Declination of che Sun is 4* 1g North, Then from 1928, Ib 
rac 1676, reſts g2 Yearsz under which, and againſt Sepremb, 1, (in the Tabliof Ve 
ration in Tears) I find the Variation g' South 4 which ſuberaed from the afore-ſound 
Declination, 4* 13 North, reſts 40® 4' North, the erue Declinarion of the Sun, = 

And here note, That when the Declination and Variation are both North, or both. 
South, their Sum is the true Declination 3 but if the one be North, and the other 


South, it is their Difference, 
For the Declination of the Sun out of the Meridian'of London, | 


Anno 1696, April 11, at fix.of the Clock Afternoon, I would kno\v the Sus Declins- 
tion. The 11 Day at Noon, 1 find it inche Kalendar,. 12 rg' North, andthe r2Diy 
12* 35' 3 therefore ſubtraſting the. lefſer Declination, 12* r5', out of the greater, 
12* 35', the Reſidue 20' js the daily Encreaſe, Then in the Table of Variation in! 
Hours, &c, under 6 Hours in the Head, and againſt 20' on the left-hand, I find g;,.tie 
proportional Part; which (becauſe the Hour was Afternoon, and the Decligation 
encreaſing) added to the afore-found* 12* 15', the Sum-is 12* 20' North; theDecly 
nation required. | | 
Exam. For the Declination of the Sun, Anno 1696, Ofob. 28. at 8 inthe Mot | 
ing 3 chat is 4 Hours reckoned backward from Noon. In the Kalendar, the Declits 
tion ON Oftob, 28. thar Year is 16* 39', and on the 27 Day 16* 21' South, the Difſe- 
rence 1s 183 againſt which, and under 4 Hours, in the Table of Variation in-Hours, Ol 
[ find the” proportional Part 3'; which (in this Example) ſubtraed from 16" 391 
rhere remainerh 1 6* 36' South, the Declination ſought, + And rhus may the tre Deq | 
clination of the San be cafily found ar all times, and in all Meridians, of which 1p; = 
poſe here will need no more Examples. The Syn's Horizontal Parallax is only 35 Se- 
conds, therefore the Parallax need not be applied ar all. -Alſo the” Sun's: Refratuon's 
demonttratively equal to thar of 'the Fixed Stars ; which latter is, by the ObſervaW# | 
of Tychy Brabt, 1n the Horizon 3o', andis of in 20* of Altitude, Vid, Chap.8. $t.1- F 
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The Uſe of the preceding Table of Difference of 
Latitude and Departure, 


H1S is a large Table, giving the Difference of Latitude and Depy, 
ture to any Diltance not exceeding 10000, and to every Quarter, 
Point of the Compaſs. 
The Courſe (tands at the Head and Foot of the Table; at the He 
it begins at 4 Point, ſo 4 Point, + Point, increaſing to: 4. Points; it 
the Foot it begins at 4 Points, ſo 4 + Points, 4 + Points, increaling | 
backwards to 7 - Points, The Diltance 1s placed in the two out. 
molt Columns of each Page, under the word Dsſt ant,” on' the leftchund 
Page, beginning at 1, and increaſing to 50; on the right-hand Paxe, 
beginning at 51, and increaſing to 100. The Difference of Latitude | 
and Departure ſtands under the Courſe at the Head of the Table, nd 
over the Courſe at the Foot thereof, diſtinguiſhed by the words'Lu. 
and Dep. . _ | ee. 
I. i this Table, if your Diſtance exceed not: 100 Miles xls 
the Difference of Latitude and Departure will be given in Mils & 
Leagues, and 100 Parts of a Mile or League : But it may ſuffice, if | 
tne Difference of Latitude and Departure be taken only to Miles « 
Leagues, and tenth Parts of a Mile or League, with this Allowance, 
' that if the Parts be 16 or more, inſtead thereof fet down 2 Tents, 
(which is 20 hundred Parts); if 26, or more, 3 Tenths; if-36, « 
more, 4 Tenths ; if 46, or more, 5 Tenths if 56, or more, 6 lenths; 
if 66, or more, 7 Tenths, if 76, or more, $ Tenths ; if -$6, or mar, MW 
. 9 Tenths; if 96, or more, then make the Miles or Leagues of Diller: iW 
of Latitude or Departure, 1 more than they are in the Table: Air 
inſtance, inſtead of 19.16, ſet down 19.2 Tenths; for 27.27, pi WW 
27-33 for 49.59, place 49.63 for 52:72, place 52.8 z 'for 75:9 W 
place 77 3 for 78.96, place 79 Miles or Leagues, WE. | 
2. If the Diſtance be above 100, and not exceeding 1000, this Ti 
ble gives the Difference of Latitude and Departure in Miles or Leagues 
and tenth Parts, being taken out at twice, by 
3. If the Diſtance be more than 1000, and exceeds not 10009, tit 
Difference of Latitude and Departure is given in Miles or Leagues) ® 
thall be explained by what follows. c mY 


- - - 4 2 
x Ws fo” 
_— 


_ 


of Latitude and\Departure; _ 


This Table is very uſeful in the reſolving theſe 6 Problems in Naviga- 
tion following 3 provided, in the 5 laſt Problems, the Diltance eithex 
given or required exceeds not 100 Miles or Leagues, 


- Pioblem 7, 
The Courſe and Diſtance given, to find the Diffurence of Latitude 


and Departure, © 


#& 


Example vo 


A. Ship ſails I, $, W, I Weſt, 1 Miles 5 to find the. Difference of © 


Latitude, and the Departure. 


On the. left-hand Page of the Table, over 6-4, Points, and right a- 
gainlt 5o Miles diſtance, you will find over the word-Zar..14:31, and 
_ over Dep. 47.85 z_which being contracted according to the firſt Rule. 


"1 
o 
m 


pature 47/8 Tenths, as wis required, 


i" Example W2- 


A Ship ſails E, by N, balf Eaft, 1 25 Miles; to find the Difference of ' 


Latitude and Departure. 


| This muſt be taken out of the Table at-twice, after this following, 


manner ;_ . 


&-.4 "42 


to be10; and 2 tobe 20-3 3, 303 4, 40; 5;50: And fo 10 to be 


400; 11, 1103.12, 1204 and 29ito be:260'3, .-30,” 300, . 40, 4003 


J0, 5003 60, 6o03. 70,: 700380,- 800.5 90, 900; and 106 at the 
end, tobe 1000. -: | r: #1 | EE” ce LUF-4 


| Reon to this Direftion, againſt 12 '(which ſands for 120) on 
n 


_ the left-hand Page, over 7 Points, ftands: 1.18 over- Lat.: and 11.64: 


- Over Dep,” which done, according to the ſecond Rule before given, your - | 
; Difference of Latitude is 11.8, and your Departure 119.4. © Then take 
out the Diff, of Lat. and Dep. for the Remainder,- which'is 5, according 
tothe firſt Rule aforegoing, and after the manner of the firſt Example of © 
this Problem 3 ſo you will: find Difference of Latitude to be+0.5, and 
Jour Departure 5.0: This done, ſet them down, and add them together - 
ater this manner. R 4 


0 
Dilt, 


foregoing, 'fhews your Diff. of Lat, to''be - 14-5 Tenths, and your De- | 


To perform this,* you muſt account t at' the beginning of che Table- 
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J j 
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So that your Difference of Latitude for the whole Diſtance 125 Mites, 
is 12.3 Tenths, and your Departure 124-4 Tenths. 


Example 3. 


A Ship ſails N, W. by N.+ Weſt, 976 Miles ; to find the Difference 
of Latitude, and the Departure. _ £14 £07 4 


_ Under 3 + Points, and againft 97 (taken for $970) ftands 77.91, 
and '57.78, that is the Difference of Latitude 779.1 Tenth... the De- 
parture 577,8 Tenths ; againſt 6 ſtands 4.82, and 3.57 3 that js, the 
Difference of Latitude 4.8 Tenths, the Departure 3.6 Tenths; which 
added together, makes the whole Difference of Latitude 783.9, andthe 


Departure 581.4. 


Example qo 


A Ship ſails N, B, by N, half Eaſt, 7968 Mila z t6 find th Dif 
vanes of Latitude and Departure, gs 4p 
nning of the Table 


To perform this, you muſt account 1 at the beg 

tO be 100 1 a, to be 200 z J, 300j 4, 4001 Andſoio to be 1000) 

It fobe 11004 13, 12005 1), 13004 14, 14601 $0 20 t0 

20004 Jo, y0004 40, 40004 5J&y 9000 4 56, 6000 4 76417000) 

fo, becoy go, gooos and 106, 10000, if Foif 
According to this Direction, againi(t 7 (taken for 7g00) and t- 

'der 3 4 Points, ſtands 61.07 for the Difference of Latitude, and $0119 
Miles for the Departure, according to the third Rule, Then take ovt 
the Difference of Latitude and Departure for the Remainder 66, *& 
cording to the firſt Rule, which you ſhall find to be 52.6, and 431% © | 
the whole Difference of Latitude is 6159,6 Miles, and the Depirw 

| $055-1 Miles, Ba 
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 Pzoblem IT. 
The Courſe and Difference of Latitude being given ; to find the Diftance- 
and Departure. IL 
Example. 


A Ship: ſails W. N.W, balf Weſt, until her Difference of Latitude be 
14.5 Leagues; to find the Diſtance, and the Departure. os 

Look over 6. Points the Courſe, in the Column of Latitude; until 
you find 14.5, and right againſt it you will find the Diſtance 5@ 
Leagues, and the Departure 47:8 Leagues. | | 


Pwblem IIT. 


T he Courſe and: Departure given ; to find the Difference of Latitude, 
| and the Diſtance. | 


Example. 


A hy ſails SW, byS. 3. W, until her Dipartare be 47.7  Ltaguery 
find the Difference of Latitude, and Diſtance, © | 
Look in the Column of Departure, under 3 4 Points, until you find 

47.7, and right againſt it you ſee 52,6 Leagues for the Difference of - 

Latitude, .and 7 1 Leagues for the Diſtance, - 


JPoblem IV, 


The Diffirenee of Latitnde and Diſtance given s, 10 find the Conrſt- 
a4 Diparine, 


Example, 


A Ship ſallt $0 Lhagwer between the South and the Wiſty until ber Dif- 
fence of Latitude be 14, { Zagmt to find the _— and Departure, 
Look over your ſeveral Columns in the Table, until right againſt 50, 


the Diſtance, you find 14.5 in the Column of Latitude, over the Courſe, | 
which will be 63 Points 3 and in the Column of Departure you will : - 
| ind your Departure to be 47.8, 


x ef. 
_ A "4 pm 
4 py Y 
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Ppoblem V, 
- Diftance and "Drparinre given y to find the Conrſa and Dif. 


farence of Latitude. 


Example, 


A Ship ſails 80 Leagues North Weſterly, wntil ber Departure bu «4, 
Poa 5 / find the Conrſe and Difference of Latitude, : 94 
© Lookover the ſeveral Columns in the Table, until right againſt 80 the 
-Diltance, you find 53.7 in the Column of Departure ;, over it you wil 
ſee 3 + Points, or N. W..by N, + W. and the Difference of Latitude (in 
the Column of . Latitude, right againſt 80) to be 59.3 Leagfſts. 


Porblem VI.- 


"The Difference of Latitude and Departure being given. to find the 
Conrſe and Diſtance. 


Example. 
A'Ship ſails between the North and the Eaſt, until ber Diferen i 


Latitude be 56.3 Leagues, and her Departure 51.9; to find the Cwuh Wl 


and Diſtance. 


Look over your ſeveral Columns of Latitude and Departore, until yu | 
find 56.3 to ſiand againſt 51.0, or the neareſt thereto, which will it W 
under 3 /-Points, which makes the Courſe N. E. by N.3-E, andit flank 


right againſt 76 Leagues, which is the Diſtance required. 
Problem. VIT. 


How to work a Traverſe by the Tables of Latitude and Departine. | | 
Theſe Tables in the working of a Traverſe, are both readier and fit - 


more exact, than any Inſtrument commonly uſed for that purpoſe, 


Example. FR 4 
A Ship ſails S W.by $. 37\4then S. by E. 39/, then S. E. bys, +. E 47\. 


Di 


ference of Latitude and Departure, and the direts Conrſeud Dibun i 
” 


fromthe firſt Place, 


#1 1 


then W. by N.59', thin W. N.W. 62, thin 8.W.2W. 175 width 


3d 6 $ defies 


| wr 1. 
| Set down the ſeveral Conrſes and Diſtances, as In the 


+ following Table, 
Tonk L's North. | South, ( Eaſt, Wiſp. 
South Welt by South, 97 308 20.6 
South by Kat, | 3g 38.2] 07.6 
S, E, by South 4 Eaſt.| 47 36.3] 29.8 
"'T Well by North.. , | $9 | 11.5 | $7.9 
 _*W.N.W. 62 | 23:7 57.3 
South-Weſt 5. Welt. 27. | 17.1 | 20.9] 
C | | 35-2'] 122.4] 37-4456.7 
ts 35-2] | 37-4 
i Diff.'Lat.|- 87.2; Dep. 'T19.3} 


Then by Problem 1. find the 'Difference of Latitude and Departure 
for thoſe *Courſes 'and Dittances ſeverally,' which place in their” proper | 
Columns, viz. If the Courſe be North-Eafterly, place the Difference ' © 

| of Laticude in the North Column, (under North) the Departure in 
the Eaſt Column, (under Eaſt): If the Courſe be South-Eafterly, 
phce' the Difference of Latitude in the 'South Column, (under South) 

| and the Departure in the Eaſt Column. Tf the Coutſe be North- 

Weſterly, place the” Difference of Latitude in 'the North Colamn, and 

j  theDeparture in the Weſt Cotumn. 'If the Courſe be South Weſterly, 

| - place the Difference of Latitude in the'Soath Column, and 'the Depar= _ 

ture in the Welt Column. —_—- 

| As for Inſtance ;, In. the foregoing Table, the firſt Courſe is South- . 

Welt by South, the Diſtance 37 : Becauſe the Courſe is South Weſterly, 

- you muſt place the Difference of Latitude 30.8 in the. South Co- 
> and. the Departure 20.6 in the Weſt Column, as you ſee in the 

4 dDIEs | | | 

The ſecond Courſe is S, by E. the Diſtance 39 ; therefore becauſe 

the Courſe is South, Eafterly,. you muſt place the Difference of Latitude 

1 the” South Column, and the Departure in-the Eaſt Column, The 
Meis.to be underſiood of the reſt | - EE Oe 


"—_= ES 


Xx '___, Having 


2 pn all you + 
ſeveral Courſes, and inſerted them in their proper Columns, A BY 
then add up your North, South, Eaft and Weſt Columns, and es, 


122.4, of the Eafi Column 37.4, and of the Weſt Colunin, 1569: | 
ſubtraRing the-North Column from the South, the Remainder is $7.2 


the Difference of Latitude Southerly ; and fubtra&t the Faft Colany 


Column of Latitude, you will. tind 59.4 :in the Column of Der 
(which are the two neareſt Numbers -in the Table) and in the Column | 
of the Diſtance [41 which being doubled, is 1 48, the Diſtance ſought, 
The Courſe is between the South. and the Welt, becauſe the Diller | 

of Latitude is Southerly, . and the Departure Wekterly, therefore jt 
Courſe is South Weſt 4 Weſt, which was required, | ., 
This Table in particular is very uſeful for the-eaſy rn Xx 

w__l (0, 


Reckoning or Journal, as (hall be-inſtanced in this following 
a Journal from the Lizard to the Barbadory, 


/* The Title of your Journal may be as follows, * 


' of Journal of our Voyage, intended, by God's Permiſſion, 11. 
***he Lizard, in the Latitude 5o deg. oo min. North, Low ill 

| Fude (from the Pike of 'T aneriff) 12deg. 37 Min. #0 
Iſland ' of Barbadoes, in the. Latitude $2) deg. 12 min. N 


Longitude. 319 deg. 40 min, | The Difference' of Lillgit# 
between the Tizard and the Barbadoes i 52 deg. 57 
the Courſe SW. > Diſtance 2821 min. March 22d, 10% 


The Lizard bears North, diftem 30 mig. || 
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Pow to keep a Journal at Sea. 


343] 


Ing 


min. 


| Weſt- 


Dc 


-©|Monch il The Courſe [Dift. Z Sourh-|Eaft. 
hb Corteded. |. S| ons. ſm 
22 March. Lizard South. - 30 38 2.0 
[23 South-Weſt. [112 $79.2 
24147* o0']S. 5. W.by S.:W-| 72 $5: 
-j _ |Conedtion by Oblervat. 15.0 
251 |S.W.by South] 96] . | 79.8] 
_ S.W.by South:| 79 [657 
A Twi za ics 
2 [S. % W.2 W.|125 
E WEE 
(30137 441S. S. W. + W. | "90.0 
Correction by Obſervat.| 27.0 
April. | Soath-Weli. | 85F |"Go.1| 
I Wo SW. 120 |.26 
—_* S:byW.3W.| 32] "| 366 
34 10South by Welt [120 [t19,1) 
Core by Obſerv.|3. © 
br. W164__ [56s 
W 37] $.8. W. [t25] [irs 
|__|. W.bySouth, tio | org 
"ts S.W.bySouth, 122 8 tor.4 
4 43| South-Weſt, {116 32.0 
Correction by Obſervat.| 20.0 
rol | Soath-Wett: | 97]. | 68.6 
=” South-Weſt. | 96 | 679 
2 —__ | South-Welt. [114] '_ | 80.6 
©___ | South-Wet. [7 118] 83.5] 
Fl AY +4102 | 61,2] | 
['W. S. W. [ol | 


! - ? % 


M. min, 


4a 


344 Þow to keep 


Shark. by] Te cou conſt Log 
2 Obſervar. ; | D. M/min-| min, | 
Tr [Brought from the other ſiae18.05 1. 011667, 
T6|April. |" W. SW. | or | 348] | 84-1117.30| | 870 
mm TW.S.W. | 84 | 32-1 | 77-5116.58] | $2, 
18] WS. W. ro | aro]__| 98:91617|__| 1037 
19) |_W. SW. jog] | 395]__| 95:2]15:37| _ |_390 
2014 43] W.S. W. ftio) | 444] |107-2114-53] | to 
| Correction by Oofervat.| 10.0 I $-9[1 4:43 16.0 
211 © | W. by. i1o] | 21.5] [107-9 [4-21] 1141 
22/ | W. by S. ſizof | 2344 f117.713.58] | t19a 
Salt) f W. by 5. 106] 20.7] [104.0 13437 os 108, 
24) | W.bys. [roo [19:5 | oB-a[12:17] [19 
[25] | Wby's. Jrzoſ | 224] _j1r7:nhea:s4] [nt 
26113* 12'] W. by N. |1copg.5 98.1113.14| | 103 
27 | Wert. hizol | ol Jrgodtrtanz} | iy 
28 | Welt. [136 2 "7  ]ng6e 13.12 © | 1390 
| 20/13* 12/1 Weſt. -|"69| + | 69.c{13.12] } 78] 


The whole Difference of Longitude is 3177.6, .or 3176 min. 
which is 52* 58' Weſterly, 


The Explanation of this Journal. 


In this Zournal there are cleven Columns ; The firſt contains the Df: 
of the Month, the ſecond the Month of the Year, and Latituar )| 
Obſervation; the third, the Courſe correfted, by the allowance fa] 
Lee-way, or for the Variation of the Compaſs, if there be ay the| 
Ifourth, the Diſtance ſailed; the tifth, ſixth, ſeventh, and ij hh, WW 
' | Northing, Southing, Eaſtingy*and Weſting, beinggthe Dilieren® * 
Latitude and Departure of the ſeveral Courſes and Diſtances; the ninth 
the Latitude by Dead-Reckgning 3 the tenth, the Eaft Dif Longitudi 
the eleventh, the Weſt Diff, Longitude, = 
' 


—_— ——————_—_ 


_ 
_ 
—_—_— —. 


—_ eee an Atl. Altera 


.you may find the Diff. Longitude, according to. the Proportion in - . ©. *; 


thelr Reckoning to any that have Reaſon or Authority to detnand it, 
That they keep a particular Account of that which they take off the 
Log-board every Day at Noon, either in the ſame Book where they 
keep their Reckoning, or elſe in a Book diltinly for that purpoſe, 


commonly called a Zeg-Book, | 
Now the manner of proceeding in this Journa), by the help of the: 


Table of Latitude 'and Departure, is very facile, as follows : "The 224 ' 


of March at Noon, 1 find the Lizard to bear North, and to be ditiant 


about 10 Leagues, or 30 Miles gr Minutes ; therefore I am to the 
couthward of the Lizard 3o', which 3o' 1 place in the South Column, 


and that makes my Latitude 49* 30/. | 
The '23d day my Courſe is South-Weſt, and the Diſtance 3 1 27, 


to find the Difference of Latitude and Departure by the Table of La-. 
titade and Departure, according to Prob. 1.' The Difference of Latitude 


is 79,2, and the Departure 79-2: Becauſe the Courſe 1s South- 


Welterly, 1 place the Difference of Latitude in'the South Column, and - 


my Departure in the Welt Column 3 79', or't' 1 9' (ubtrated from -: 


10® 3o', gives the Latitude 49S* 1 £ 


How to find the Difference of Longituae. 


To find the Difference of Longitude in the two laſt Columns, you - 
have both Latitudes, 4$* 11', and 49? 30”, (the preſent Latitude, . 


and the Latitude of the Day before) and the Courſe S. W. by which 


Cap. 6. Prob. 3. of Mercator's Sailing ;, ſaying, As Radina to. the Me- 


ridional Diff. Latitude So 1s the Tang. of the Courſe to the Diff, Long... 


This Proportion being wrought by the Logarithms, or Gunter's Scale, 


(which may ſerve in this caſe) you will find the Diff. Longitude 120', , 


which place in the Weſt Column, becauſe your Courſe is Weſterly, | 


The 24th day is wrought after the manner of the 23d, having, the , 
Courſe and Diſtance given, to find the Diff, Latitude, Departure, and + 


Dif. Longitude, as was ſhewed before. 


| 
x 


How to-correfs your Reckgning by Obſervation of the Latitude, 
On the 24th. of March,. by a good Obſervation, I find my Lati- 


tade ty be 47%, whereas by my reckoning 1 ſhould be in the Lat. 47% 
WM, ns | 153, 


{4 


— 


_ +: Dh. 


ow to keep n Journal at Sea, ts Ny 


Here 1 would adviſe all that are. deſirous to give a good account of 


. 


- 
£ 


: of, ſo that the Difference is 15' more Southerly: Therefore to cor: 
xe& my Latitude, 1 place 1 N in the South Colamn, which lubtrageg _ 
from 47* 15/, makes my Latitade by Reckoning to agree with * 
Obſervation. To correct your, Departure, you mutt conlider, Whes 
ther the Fault may be imputed to your Courſe, or to your Difance: 
If your Courſe be well ftcered, and you find No Current, nox x 
Variation of the Compaſs, then your Diſtance 1s faulty ; but if you 
cannot tru tothe Courle f{ieered, then your beſt way is to corre you 
Latitude only, not medling with your Departure, If there be x Cur. 
rent, and you knew which way the Current (ets, and how fa(i, then 
find the Diff, Lat. and Departure of the Current, and add or fubt;4 
that Latitude and Departure to or from the Ship's Diff, Lat. and Dy. 

arture, according as the Current doth further or hinder your Ship in 
= Courſe, Bur if you only by ſome probable reaſon conjecture ther 
is a Current, then give what allowance you think meet in Dif, La, 
and Departure, and ſee if chat will reform your Reckoning in you | 
Lat, If fo, you have guefſed well but if it' will not, it is © by + 
ſuppoſed that you are mitiaken in your ConjeRure, or that there is fone 
other Cauſe of this Error in your Reckoning, 

If the Compaſs varies (us moſt commonly it doth) then finding 
what the Variation is, and which way it is, you mult allow it in th 
Ship's Courſe, But If you cannot Impute the Error to any of the 
then (as 1 ſaid before) the Diſtance is faulty LY cog is that which 
uſually makes the Diflerence between the Lat, obſerved, and the Lat. by 
vour Reckoning: And this I take to be the Cauſe of the Error thi 
24th day of arch, and generally in this Reckoning. 0 

| Now to corre&t your Departure and Diff. Longitude, you muſt add 
up the North, South, Eaſt and Weſt-Columns, from the Day that you 
- corre, to the beginning of your Fournal-Tables : If it be the fit Cor- 
xeion you have made, or from the day of Corre&ion to the laſi Cor 
retion ; if it be the ſecond, third, fourth Corre&ion, &s. then ſub | 
tract the Sums of the North and South Columns from each other, and 
likewiſe of the Eaſt and Weſt, and fay by che Rule of Proportions & 
the Diff. of the North and South Columns, to the Diff, of the £4 WW 
and Weſt Columns ; ſo is the Difference between the Latitudes by Obie 
_ vation and Reckoning, to the Diff. in the Departure, And for the 
Diff. Longit. As the Diff, between the Latitudes by Obſervation and | 
.Reckoning, to the Meridional Difference for thoſe two Latitudess 0% - 


* 


the Diff. inthe Departure, to the Diff, in the. Longitade, +. , i 
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FO Example. | 

' The 24th day you will find the Sum. of the North Column oo, the - 
cum of the South- Column (leaving out 15/, the Error) 164.8 min, 
1nd therefore their Diff. is 164.8. The Sum of che Ea& Column is 
oo min. of the Weſt Column 12 4.9. and their Diff. 124.9., Then the 


Operation by the Zogarithm will be, 
Ds Co. Ar. 


| As the Diff. of the North-and South Columns, 164.8 7.78304 
To the Diff. of the Eaſt and Weſt Columns, —— 124.9 2.09656 


So is the Diff. between the two Latitudes, - 15.09 1.17609 


LC. 


To the Difference in the Departure, —— mm T1.0556g 
the Weſk 


Place this 1» min, in the Weſt Column, becauſe the Sum of the 


Column exceeds the Sum of the Eaſt Column, | 
In this Operation we neglect the Tenths of the Departure, as not tg 


' be regarded, 
. The Operation for tho Difſirenct in the Dongitude, 


The two Latitudes are 47 deg. 15 min, and 47 deg. oo win, 
which in the Table of Meridional-Parts you will find the Merid, Dift, 
Lat, 22 min, Therefore, , 

| Co, Ar. . 

As the Diff, between the two Latitudes, 15! ——w———e—— 8.8239 

To the Merid, Diff, of thoſe Lat. — 22 ————-— 1.34242 

$015 the Diff, in the Departure, —— 11] ,—— 1.04139 

Tothe Diff. in the Longitude, ——— 16 —---——— 1.20772 
Br 16! is placed in the Weſt'Columan, becauſe the Departure is 

elterly.. | | | 
. After the ſame manner. are the Corre&ions made in this Journal, on 

the 30th of March, the 4th, thegth, and the 20th days of April; the 
Enor being ſuppoſed to be in the eſtimate Diſtance. TE 

I your Ship fail ſeveral Courſes in' 24 hours, you muſt find your Diff. 
Latitude and Departure, by working a Traverſe, according to Prob. 7. 
Ni the Uſe of the. Table of Latitude and Departure 3 yous Diff. Lat. will 


_ ge you what Latitude the Ship is in, then have you two Lavitudes, ds 
: $M Ag T 5 ce 
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gas © Þow to keep a Journalat Sea. 
the Lat. the Ship was in the Day before at Noon, and the Lat, the 14. 
is iow in, by which you may find the Meridional Diff, Lat, by Nope, | 
_ of Meridional Parts, according to Chap. 6. Prob. 1. of Mercator; Sailing, 
+ Then for your Diff. Longitude, fay, 


As the Diff. Latitude found by the Traverſe, 

To the Diff. Latitude in Meridional Parts : 
So ts the Departure found by the Traverſe, 
To the Diff. Longitude for that Traverſe. 


To find the whole Diff. Longitude of the two Ports between which 
you make your, Voyage. _ 

Add up the Columns of Eaſt and Weſt Diff. of Longicude, and ſub. ' 
trad the one from the other, the Remainder reduced into degrees any 
minutes, is the Diff. Longitude ſought. [2 

In this Journal, the Ditt. of the Eaft and Weſt Columns of Long as. 
15 3177-6, Or 3178', which reduced into Degrees and Minutes, makes | | 
52* 58;,. the Diff, Long. between the Lizard and the Barbadees, -\ | 


The Uſeof the Table of ten Chiliads, or ten 
thouſand Logarithms. . 


'£ AP” Number given under 10000 ;, To find the Logarithm thine, 
The left-hand Column of every Page conta!ns Number iv WM 
creaſing in their natural Ocder frum 1 710 999. The other tive Columns | 
of each Page contain the Logarithms ot all Numbers, from 1 to 9999, ' 

Theſe Columns on the-left-hand Page are diſtinguiſhed with the Figures, 
O, 1,2,39 43 thoſe on the Right-hand Page, with 5, 6, 7,8, 9. | 
The Numbers in the left-hand Column, by the ſupply of thoſeF- | 
gures on the top of the other Columns, do, extend to 9999, and at 
to be read croſs both Pages. - -- 

. If the Number propounatd to find its Logarithm conſift of one Platt, 
as ſuppoſe you were to find the Logarichm of (7), look for (7) among 
the Figures on the top of the Columns, and right againſi (0) inthe 
| _m—_— ___ and under (7) you will find 0,8450980, which 

7 Be © Jo / | | 

Tf the Number propoundrd con it of two Placer, as (68) look the 
ficſt Figure (6) in the left-hand Column, and the laſt Figure (8) at 8 
top of the Page then right again (6) and under (8) you wil fin 
1.9325089, which is the Low of 68, j 


.* * "TO OTE TT TT OT i: F334. Ad \ # 


The Uſeof the Table of Logarithms. 353 


If the Number conſiſt of three Placer, as 574, look for the two hiſt 
Figures (57) in the letc-hand Column, and the laſt Figure (4) at the 
top of the Page 3 then right agaiult (57) and under (4) you will find 
2.57 $9119, which is te Log, of 574,  _ g 

If the Number conſiſt of four Places, as 9499, look the three feſt 
Figures (949) In the left-hand Column, and the lait Figure (9) at 
-the top of the Page ;, ſo right againlt (949) and under (9) you will 


o 


find 3-977 6779, which is the Log. of 9499. 
2. A Log. being given, to find the correſpond:ut Number: 


Note ;, If the firſt Figure of the given Log. be (0), the Number 
- ſought contilis of one Place; if it be (1), it gontitis of two Places 3 
if-itbe (2), of three Places; if it be (3), of four Places. 
Lit the Log. be 0.59030900; this Log, will be found in the firft 
+ Lineof the Table againſt (0); far if you look in the firit Line, crofling 
' both. Pages, under (8) upon the right-hand Page, you will find the 
piven Log. which ſhews that ($) 1s the Number Ge 
| Let the Log. be 1.91g90781 z look down the ſecond Column of the 
left-hand Page, among thoſe Logs, and you will tind the neareſt, be- 
ing leſs than the given Log. to be 1.9030900,. and the Number againft 
tin the left-hand Column is (8).; then look croſs the Pages in the lame 
Line againlt ($8), and under (3) at the top of the Page, you will find 
the Log. given, therefore the Number ſought is $3. 
. Letthe Log. be 2.83186913 look down the ſecond Column of the 
left-hand Page, until you find a Log. being the neareſt le than the 
' given Log. which will be 2.8260748, and the Number againſt it in 
 theleft-hand Column, is 67 ; then look croſs both Pages in the ſame: 
Line againſt 67, and under 9 (at the top of the Page) you will tind the 
| given Log, therefore the Number ſought is 679. s 
Ltt 3.9802761 be the Log. given; look down the ſecond Column 
6 before, and you will tind the neareſt leſs to be 3.98560034, and the 
Number againſi it 955 3 and croſling the Pages, as before directed, un- - 
der (6) you will have the given Log, Therefore the Number ſought is- 
9550, | 
Lit the Log. given be 3,9664379 z If you look in the Table, accor- 
dingto the' former Directions, you cannot -find any Log the ſame with,, 
this here given and this is commonly the Cafe ity, the uſe of. thels 
 Tibles , but then you muſt find the neareſt, being leſs than calm | 
given, which is 3.9664233, and the: Number anſwering thereto , 
9236, which [s the neare(t in whole Numbers. Woot oy _ 
Yy The og 
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754 mr oe el VO 
 mical Dines, Langents, t Decants, 


His Table contains the Logarithmical Sines, Tangents and Steam: 
T of every Degree and M.nme of the Quadrant. | Fog 


1, To findthe Sine, Tangent, or Secant of any Degree and\Miny, 

If the Degree be leſa than 45, your Sine, Tangent, or Secant, is found 
in thoſe Columns which are diltinguiſhed with the words, (Sim) 
(Tang.) (Secant) at the head of the Table, | 

But if the Degrees excurd 45, then your Sine. Tangent, or Secant, is 
found in thoſe Columns, which are diltingulſhed by the words, (Sy) 
(Tang.) (Start ) at the foot of the Table, 

Suppoſe you were to find the Log, Sine, Tangent, or Steant of 31 11/1 
Look tor 32* at the Head of the Table, and upon the left-hand Page 
in the Column of Minutes, under the Letter (M), you will find 14/, 
and againſt 12', and under Sine at the Head of the Table, you tal 
find 9.7266264, which is the Log. Sine of 32* 12! ; and againſt 12', | 
and under (Taxg.) you have 9.799156, the Log. Tang. of 32* 11'; 
and againſt 12', and under (Secant) you.have 10.07 25305, the Ly, 
Secant of 32* 12/. find the Log. Sine, T. r Secent of 37% 47 
' Suppoſe you were to find the Log. Sme, Tangent or Secant of 37* 4): 
Ss <1 _ deg. at the head of the Table, and upon the right-hand 


Page (becauſe the Minutes exceed 30) in the Column of Min. unda =. 


(M), you muſt look for 47 min. and againſt 47 min. and under (Sim) 
at the head of the Table, you will find 9.78723 17, the Sineot 37 deg 
47 min. And againſt 47, and under (Tang. you will find 9.8894214, i 
the Tang. of 37 deg. 47 min. And againſt 47, and under (Secant) you | 
will find 10.102 1897, the Secant of 37 deg. 47 min. £ | 
Swppoſe you were to (ind the Log. Sine, Tangent, or Secant of 64 15': | 
Furn to 64* at: the foot of the Table, and upon the right-hand Pats 
in the Column of Minutes, over the Letter (M) look upwards for 15's 
egainſt 15/, and over (Sine) at the foot of the Fable, you will fins 
9.9545793, the Sine of 64* 15' ; and againſt 15/, and over (Tay) 190 
will find 10.3166443, the Tangent of 64* 15/, And againlt 15), and 
over (Secant ). you will find 10.3620649, the Secant of 64* 15". ; 
Suppoſe you were to find the Log. Sine, Tangent, or Secant of 78 45 ; 
Tarnto 78! at the foot of the Table, and upon the left-hand Pages o& 


.« The Uſe of the Table, &c. —— GOIye. 


cauſe the Minutes exceed 30) in the Column”, of Minutes, over (M), 
look for 4.5'z againtt 45, and over (Sie) you tind the Sine of 78? 45/ 
to be9.9915739, and the Tangent, in the ſame Line over (Tang.) to 
be 10.7013382 5 and the Secant over (Secant) to be 10.7097643. 


2, 4 Log, Sine, Tangent, . or Secant being given, to find the Dire I 
and Minutes anſwering thereto, © | 


This is but the Converſe of the former ; but that you may the more , 
readily turn to the deg, and min, required, take this brief DireQion, | 
If it be a Sine, and the five firſt Figures be leſs than g, 8494,. or a Tan- 
tleſs than Radime, or 10,0/00000 z or a Secant, and the fx tirſt Fi. - 
gures leſs than 10,1 $95 then it is a Sine, Tangent, or Secant of leſs than 
6 andis to be fought in thoſe Columns diſtinguiſhed with (Sins) 
ang.) (Secant) at the Head of the Table z but it the Sine, Tangent, 
or Sec ant, exceed theſe reſpective Numbers, then the Degrees anſwering 
thereto are more than 45, and they are to be found jn thoſe Columns - 
ditinguiſhed by (Sine) (Tang.) (Seca) at the Foot of the Table, 
Suppoſe you were to find the Degree and Minute correſponding to this 
Se 9.7035329: This being leſs 'than,45, I run over the Columns of 
Sines diſtinguiſhed by (Size) at the top, and under 30®, and againſt 
| 21!, I tind the given Sine. | ens 
Suppoſe I were to find the Degree and Minnte correſponding to this - 
Tangent 10.3862931: This being greater than 45”, I run over the-- 
Columns of Tangezts, diſtinguiſhed by. (T'axg.) at the ſoot of the Ta- 
ble, and over 67*,and againſt 39', I find the neareſt lefs, viz,10.3860000, 
and therefore the deg, and. min. correſponding are 67? 39/. 
1. Note z If you are to find the Sine-Complement, Tangent Comple- 
nen, .or Secant-Complement of -any - Degree 'and Minute 5 as fuppoſe - 
| Jou wereto find the Sine-Complement of 39" 17”, ſubtract 39017" 
from 9&f 00/, and look the Sine of the. Remainder, (or Complement 
tog0*) vx. the Sine of 50" 43/. 
| 2, Note; If you are 'to find the Sine, Tangent,..or Secant of any . 
Number of Degrees and Minutes exceeding 90; as ſuppoſe you were to. - | 
find the Tangent of 127* 39, ſubtra& 127” 39' from 180* 00', and - 
find the Tangent of the Remainder, viz. the Tangent 52% 21', which - 
Kalb the . Tangent 127* 39/, as was required. | 
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MATHEMATICAL and SE A-BOOKS, Printed for, and ſud | 
Richad Mount, Book-ſeller, at the Antient Shop by the Poliern-4g 
Tower- Hill; Y. : 


"HE Mariners Magazine 3 containing the Art of Navigation, Surveying, Gans; 
K Gunnery, my, Dyalling and Fortification. By Capein gonts 
_ Folio. FOEROaRE __ | 
Gillibrana*, Trigonometria Britarnica. 
The Coaſting:Pitor ; with new Sand-draughts. By 7. Seller. 
The Mariner's New Kalendar. By Nath.Co!jon. 
The Sca-man's PraRice, By Richard Norwood, | . REOS 
Norwoog's Defrine of Triang'cs with Logaritms, correQed and enlargeq, 
| A Syſtzm of Navigacion, being a large and compleat Treathe of the whole | 
By Matthew Norwood. : {0 OM 
.  *P:aRtical Navigation, being an IntroduQtion to the whole Art. By F.5tly, 
A Light co the Arc of Gunnery, containing moſt neceflary Conclutions for the 
PraQtice of Gunnery, eicher for Sea or Land-Service. By Capr. Thomas Bizning, 
. Colloquia Maritima, or Sea-Dialogues, explaining all che Parts of a Ship, wich the 
Words of Art and- Phraſes uſed ar: Sea. ES | 
The Safeguard of Sailers, and Pilots Sea-Mirror 3 deſcribing the Sea-Coafts of Big 
land, Scotland, Treland, France, Holland, Denmarz, Norway, 8c. according tothe new- 
eſt Waggoner, wich new Sca-Charts: A Book very ulſcful. 


The Compleat Modelift ; ſhewing how-to raiſe the Model of any wv dry. 
Bigneb 


either in Proportion or our of - Proportion 3 and to: find the Lengrh and Bi 
every: Rope in all. Veſſels exaRly,, wich the Weight of- their Archors and Cables, 
. The Boatſwain's Art ; ſhewing the Rigging of any Ship. By Henry Bond. 4 
. The Compleat Shipwright 3 teaching rhe Proportions uſed'by ey perienced Ship. 
wrighes, according to their Cuſtom of Building ; with che drawing of a Draught, the 
making and marking of-a Bend of Moulds. By Ed. Euſbtl. | x 
The Geometrical Sea man, By Hinry Phillips. . 4 
The Sea-man's new Epitome, containing the DoQrine of Triangles, all the three 
Kinds of Sailing likewiſe Aſtronomy and Geography, rhe Variation of che Comp 
to work Obfervations withz a new and exaR Method of keeping a Journal; withſe 
veral uſeful Tables in the Arc of Navigation 3 with Sines, Tangents and Secantz, api 
Logarithms to 10000, Ty Fane Atkinſon, Teacher, of the Mathemaricks, 
orwoed"s Epirome applied ro Plain and Mircator's Sailing, with uſeful Tables, 
An Epitome of Navigation z with Logarithms ro 10000, By Hin yin 
The Art of Navigation, with che Errors cherein correRed, By Edw, Wigh, - 
The Le of the Double-Scale of Proportion, By Sith Partridge, 
The Mariner's Compaſi Re&ifled i By Andrew Wakrly, Corredted and much ale 
ged by Janus Atkinſon, 
= = ___ By fs obo 
e Marrow of Aſtrology, , By 
Mathemarical Manuel 'v Navigation, Gunnery, Dyalling, Surveylog, Geugidy) 
witha Table of Logarithms to 10000, By Hmmy Phillips, | 
The Rule of Proportion. By E£dw. Wingate. } 


. There are alſo ſold all ſorts of Mathematical and Sea-Books in Engliſh, low 
of any other SubjeR, as Divinity, Hiſtory, Poetry, &#c. Waggoners, Sea-Gnari 

all Parts of the World ; all ſores of Paper and Paper-Books, rul'd.or unrul'd, at , 
cheapeſt race ; alſo Bibles, or any other Books new bound and claſp'd, and the 
Wricing-Ink, Pens, Wax, Wafers, Pencils, &c. . 
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1 599} .7067178| .7068030| .7068884| .7059737 | .7070589| 
_$TO[ 7075702] .7076553| -7077405| -7078256 | .7079107 


3.7984209|3.7085059.| 3.7085908| 3.7086758 |3.7087607 

512] .7092700| .7093548| .7094.396 .7095244 | .7 

7 J"3} JIOTII74| 7102020 7102866 7103713] .7104559[ 
| 7109631 | ,7110476| .71I1321] .7112165] .7113910 

$15 .7118072| .7118915| .7119759] .7120601| .71 21444 j 

| F516 «7126497 | -7127339| «7128180| .7129021 ,71 29862 || 
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"481 | 3.6825963 3.6826865 | 3.6827766 | 3.6828663 | 3 3:6B29569 
. q82| 6834973 | -6835873| 6836773] 6837673 6838572 
483 A .6844863| 6845761 | .6846659| 15347556 
484} 6852938| 6853934 .6854730| .6855626| 6556522 
485| 6861892] 6562707 .6863681| 6864575 | +56865469 
486 | .6870828| .6871721 |_-6872613| .6373506 _+6874.398 
487 | 3-6879746 | 3-6880637 3.6881 528 | 3-6882418 |3-5883308 
488 | 6888646 | .6889535| :5890423| 65391 312 .6892200 
489| 6897527 6898414 | -6899301 ..6900188 | -0901074 
490| .6906390| 6907275 | -©908161 .6309046 | :5909930, 
491 | -6915235 6916119| .-6917002| 6917885 .6918768]| 
492 | .6924062| 6924944 _-6925826 | .6926707| 5927598 pe: 
| 493 | 3.6932872 | 3-6933752|3-6934631 3.6935511 | 3-6936390| 
| 104] .6941663| -6942541 | -6943419| -6944297| *2945174 
| 495 | 5959437 , .6951313| -6952189| .6953065| 9953941 
496 | -6959193| 6960067 | 6960942 .6961816| 5962690 
497| 6967931 | .6968804 | -6969976 | .6970549 6971421 
458] 6976652 | 6977523] :6978394| 6979264] C9001 35| 
499| 3-6985355 3.6986224 | 3-6987093 3.6987963 3.6988831- 
500| 6994041 | .6994908| .6995776| 6996643 -6997510 
5or | . -7002709 | +7003575| +7004441 | +7005307 -7006172} - 
502| -7OI1361 | 7012225 .7013089| -7013953| 7014816; 
'$03| 7019995 | .7020857| 7021719 .7022582| +1923444 
$04 | 7928612 -7029472| 7030333 7031193 | 7932054 
505 3.7037212| 3-7038071 3.7033929|3-7039788| 3-7040647, 
506 | .7045794 | .7045652| 7047509 | 7048366 704.9223] 
507] -7054360| 7955216] +7056072 .7056927| 70577921], 
508| .7062g910| .7063764| -7064617 | -7065471 7066324: 
$c9| .7071442| -7072294| 7073146 | -7073998 -7074859] 
| 510|_-7079957 | 7980808] .7081659 | -7952509 7083359 
$11 | 3.7088456 | 3.7089305 | 3-70991 54 [37091003 3-7091851! 
$12| .7096939| .7097786| 7098633 | .7099480| -7100327 
$13] -7105404| 47106250 .7107096 71078 t| -7108786 
[514] .7113854 7114698|.*.7115542 7116385 | -7117229 
[$15 .7122287| .7123129] ..7123971 .71248t3| 7125655] 
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L317} +71 39194/ | 7139943 714078 2 | -7141620 | +9142459] 
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7250945 | -1251763| 17252581] 7233398 | 17254215] 
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7283538 | -7284349| 17285161 | 7285972 | 17296784 
7g 3-7292458 $.7293269|3.7294074| 3:7294888 
17299743 9300551 | 7301360] ,7302168| 17302977 
13078 23 7308630| .7309437| 7310244| 173g: 
1315888| 7316693] 7317499] -7318304| +7319i0g] 
7323938| +7324742| -7325546| .7326350 733518 
| :7331973| -7332775| -7333578| 7334380] +7335192 
| 3-7339993|3-7340794 | 3.7341595 |3.7342396 3-734319) 
73479983] .7348798| .7349598| .7350397] 7351196 
7355989] -7356787| .7357585] .7358383| 7359181 
«7363965 | -7364762| .7365558] .7366355} +7367151] 
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| ,74.50748 7451529| 7452310 «7453091| +7453071 
7458552 .7459332| +7460 ,7460090| 47401670 
1466342| +7467120 1467898 | 7450070 7469454. 
17474118] 7474995 7478672| 41476448) 7477225 
7481880 7482656 7483431 +7484206 | -7454981 | 
3.7489629|3-7499403. 3.7491177 | 37491959 | 3:7492724| 
.7497363| 7498136 7498908\ +74999B1 | 7500453 
7505084. 7505855 7596626 «7597399 «7508168 f 
«7$12791 « *7513561 .7SE4331|.75 $590 7515870 
7520484 | 7521253 7522022| +7522790| «7523558| 
7528164| +7 7528932 | 7529599 .7530466 +7531232] 
3.7535331 |3* 3-7536596 3-7537362\ 3-7538128 3.7538893 
"7543483| +7544248| +7545912 7545777 | 7546541 
7551123] 7551886 |. 7552649 $7553412| 7554175 
7558749 7559510 75602721: +7561034| +7591795| 
7566361 «7567122 7567882 755638642 $756 9402]] 
7573950 7574719| 7575479 «7576237 *7576996 | 
3. 3-7581 545 3.7582304 3:7583062(3.7583819| 3-7554577]| 
7589119} 7589875 | 7599932 .7591388| -7592144| 
75896678| 7597434 7598189] 7595944 «7599699|, 
7604225) -7604979| 7995733 .7606486 | +7507249] 
7611758 7612511 7613263) 7614016 7614768] 
.7619278| -7620030 7620791] - 7621532 7622283 
656786 (3-7627536|3 7628286 | 3.7629935 3.7629795 
7634280 | .7635029| 7935777 7636526 | +7937274 
,764.1761| 7642509 .7643256| 7644003 7644759] 
.7649230 7649976 | 7650722 _— , 7652214] 
'2656686 | .7657430| 7558175 7558920 | +759604) 
. $84 .7664128 7664872 «7665616 7666359 Gs 
585 | 3 Tn67155913-7672301 | 37673043 3:7673785 | 3:1674521\ 
536| .7678976 «7679717 ,7680458| .7681199 1681949] 
7686381 | 7687121 7687860 | 7688600 7689339] 
$88| -7693773 7694512 | :7695250| 7695980 7696721] 
$39 bt 44 .7701890| 57792627 1103364 1104101] 
490| .n708520\ 7709256} 770999 92 | 7710728 11111463 
got | £7715875 | 018650) 7717344 | 17718079| 77/9913] 
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| WT "Os. 2 — — - _ 7, 4 
oo ( 3,9446841 |3.7447622 | 3-7448404 | 3.74491 85 | 3:7449967 | 
| .7454652| 7455432] +7456212| 7456992] 7457772 
| ,7462449| -7463228| 7464006] .7464785| 7465564} 
7470232] .7471009| +7471707|  .7472564} 7473341} 
.7478001 | 7478777] +7479553| 7480329} .7481105; 
| .7485756| 7486531 | -7487306| 7488080] .7488854 
| 3-7493498 3-7494271 | 3-7495044| 3-7495817 3-7496590| 
.7501225| 7501997 | +7502769| -750354I] .7504312' 
.7508939| -7599710| -7510480| .7511251] ,n512021: 
564 | .7516639| -7517409| 7518178} 7518947] .7519716 
$65 | ..7524326| -7525094| -7525862| 7526629] .7527397 
| .7531999| _-7532766 | -7533532} -7534292| .7535c65 
3.7539659| 3-7549424 | 3-7541 189] 3-7541954| 3.7542719 
7547305 | +7548069| -7548832[ -7549596| .7550359 
| $7554937| -7555700 | 75564621 -7557264| .7557987: 
-7562556, .7563318| 7564079] -7554840| .7565600! 
| .7570162j 7570922} -7571682| -7572441| .7573201 
© «7577755| 7578313] 7579272] :7580030| .7580788| 
3.7585334 | 3-7586091 | 3.7586848| 3-7587605 | 3.7588362| 
.7592900| -7593656| 7594412 '«7595168| *7595923 
.7600453| 7501208] .7601962| +7602717| 7603471 
.7607993 | -7608746| .7609500| 7610253] .7611005' 
7615520 .7616272| +7617024 «7617775 7618527 
+7623034, +7623784| -7624535 +7625285] .7626035 
|3.7630534 | 3-7631284| 3.7632033 |3-7632782|3.7633531 
.7638022| 7638770} -7639518| 7640266] .7641014 
7645497 | -75645244| 7646991 | -7647737| 7648484 
7652959| -7553705| +7654450| +7655195| 7655941 | - 
.7660409| +7651153| .7661897| -7662641| ,7663385 
7667845 7668589 7669331] -7670074| 3670816 | 
3-7675269| 3-7676011| 3.7676752| 3-7677494 | 3-7678235 
.7682680| .7683421| .7684161| .7684901| ,7685641 
.7690079| .7690818| .7691557| .7692296| 7693035 
7697465 | .7698203| .7698940| .7699678| .7700416 
7704838] .7705575| .7706311| .7707048| 7707784 | 
7712199] .7712934| +7713670| 7714405] 47715140 
| 07119547 | 7120282! ,q7ios| .7721750l 7722485 
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| 593\ -7730547| 7730072 
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| 595 .7745170| 7745999] 
| 596 7752463] 775319! 
597 | 7759743 | 779247 | 
598 3-7767012 3.7767739 
$99 | +7774268 7774993 
600} 47781512] .7782236- 
| 601 |. .7788745\ 7789467 
| 602\ 77959655 7796686 |. 
603 9803173] 7803993 
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{| Gog| +781755%+ 7818272 
' 606] 7824726 7825443 
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$101 3.7853298 3.7854010 
611. .7860412 2 7851123 
| 612] 3867514 7868224 
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616|3:7895807 3-7896512 
617] .7992852| 47993535 
618{| .7909885 7910587 
6151 ,7916900| 7917608 
620|-.7923917 7924617 
621 | 7930916 7931615: 
622 |34793794 3-793$602 
623| .7944880 «7945578 
| 624| .7951346 7952542 
: 625 | .7958800| 7959495 
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